



URGERY 


May, 1941 




















Original Communications 


























-. 
a 
n, 
le THE EARLY OPERATIVE TREATMENT OF ACUTE 
HEMATOGENOUS OSTEOMYELITIS* 
8. J. ALBERT Key, M.D., St. Louts, Mo. 
. (From the Department of Surgery of the Washington University School of Medicine) 
d N CONSIDERING the problem of the ideal therapy in acute hema- 
. togenous osteomyelitis, one should have a definite idea as to the con- 
‘ dition one is proposing to treat and the objectives to be obtained. 

In patients over 2 years of age the staphylococcus is the causative 
n organism in about 90 per cent of the cases. This means that until we 
have evidence to the contrary we must assume that the disease is due to 





a staphylococcus. This organism is characterized by its ability to 
necrotize and invade the surrounding tissues. It is also credited with 
the production of lethal, leucocidal, plasma-coagulating, hemolytic, and 
fibrinolytic toxins. The human organism has relatively littie ability to 
develop a general immunity to the staphylococcus and there is a definite 
tendency for this organism to enter the blood stream in large numbers 










and cause a septicemia which results in the death of the patient in about 





70 per cent of the cases in which this complication occurs. In addition 





to its tendency to cause a septicemia the staphylococcus also tends to 





enter the blood stream in small numbers and to localize and form metas- 





tatie abscesses in various parts of the body. It is further to be noted 
that living virulent staphylococci may remain dormant in the human tis- 
sues for a long period of time and then become active and produce an 
acute and even fatal infection. 








In acute hematogenous osteomyelitis the organisms have reached the 





bone through the blood stream, either from a focus, usually of little im- 





portance, such as a small furuncle or as casual organisms. It is believed 





*EpitTor’s NoTE: This paper and the one by Dr. Wilson which immediately follows 
it represent two different views on acute hematogenous osteomyelitis. It is interesting 
to note that, while the two authors differ widely as to the relative importance of the 
general and the local infection, they approach one another very closely in their method 
of treating a patient ill with the disease and both warn against precipitous and per- 
haps harmful surgery on a patient who is exhausted, dehydrated, and toxic. 
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that not infrequently a few bacteria break through the natural defenses 
of the body and enter the blood stream and either pass out through the 
kidneys or are taken care of by the natural defense mechanisms of the 
body. Ordinarily, such organisms are never heard from, but in the case 
of the patient who develops acute osteomyelitis these organisms have 
settled in the bone and have begun to multiply and kill the surrounding 
tissues. In the beginning this focus is silent. As the focus increases 
in size, general symptoms arise from the absorption of the toxic products. 
These toxie products come from the bacteria and from the necrotic tis- 
sues of the host. As the area of inflammation extends outward through 
the bone to reach the periosteum, local symptoms occur. It is to be noted 
that the interior of the bone contains no sensory nerves and that pain 
and tenderness, which are the earliest local symptoms, cannot occur until 
the inflammation has extended out through the bone to involve the 
periosteum. It is further to be noted that the appearance of the general 
symptoms (chill, fever, rapid pulse, toxemia, and general malaise) coin- 
cides quite closely with that of the local symptoms. 

It is thus evident that, if the focus begins in the bone, the inflammation 
must extend through the cortex of the bone before it can cause local 
symptoms and that it must involve a considerable amount of tissue before 
toxie products are produced in sufficient quantity to cause the severe 
general reaction which is characteristic of the onset of the disease. From 
what we know of the growth of bacteria elsewhere, it is probable that the 
disease is present in the bone for from two to five days, or longer, before 
any clinical symptoms appear. It is also obvious that either this is an 
unusually virulent organism or the patient has very slight resistance to 
this organism, because from the nature of the primary infection the 
initial dose of bacteria must have been very small; otherwise, general 
septicemia or a multitude of primary abscesses would have occurred. 

The architecture of the bone places the defense mechanisms of the 
body at a distinct disadvantage in combating an infecting organism such 
as the staphylococcus. In resisting this organism antibodies appear to 
play a relatively unimportant role and the burden is borne by the cells, 
especially the reticuloendothelial cells and the leucocytes. The oecur- 
rence of the focus in a rigid nonexpansile compartment prevents the 
dilation of blood vessels and increase in the local circulation, interferes 
with the free migration of cells and exudation of serum, and results in 
extensive thrombosis and ischemia. As a result the body cells die more 
quickly and the bacteria multiply with greater facility than under 
similar conditions in soft tissues where expansion is relatively free. 

In addition to the above, pressure is generated within the bone. How 
great this pressure is, I do not know, but the relief obtained by having 
the canal of a throbbing tooth opened suggests that it is considerable. 
The presence of positive pressure behind an infected thrombus in a vein 
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which communicates with the general circulation by means of a bony 


eanal appears to be a very efficient mechanism for the introduction of 
bacteria into the general circulation. Is it not to be expected that a 
pyogenic infection in bone will be complicated by septicemia more fre- 
quently than will a similar infection in the soft tissues? 

Not only do pyogenic infections in bone tend to produce a septicemia, 
but they also tend to cause severe toxemia. This toxemia, which is so 
characteristic a part of the clinical picture of acute hematogenous osteo- 
myelitis, is caused partly by the toxins produced by the bacteria and 
partly by the breaking down of the necrotic tissues of the host. The 
patient remains toxic as long as the local disease is spreading, regardless 
of whether or not bacteria are entering the blood stream. This toxemia 
subsides when the local disease is surrounded by a wall of inflammatory 
tissue which is relatively impervious to the toxic material or when the 
local disease is adequately drained so that the current is reversed and the 
toxic material tends to flow out through the wound rather than into the 
circulation of the host. 

An infection on the surface is less dangerous and is accompanied by 
less toxemia than is a similar infection sealed in the tissues. Conse- 
quently, early and adequate drainage of an acutely infected bone is 
desirable. The question is, can this be done without doing the patient 
more harm than good? At present the belief is quite widespread that 
in acute osteomyelitis no operation should be performed until the in- 
fection has ceased to spread in the bone and the resistance of the patient 
has reached a point where an equilibrium is established between it and 
the infection. Not only is this practice of waiting until the infection 
has burned itself out supposed to save the life of the patient, but 
Leveuf,! who waits until the temperature is normal before he drains 
the abscess, claims that this so-called conservative method actually results 
in less involvement of the bone and that under such treatment sequestra- 
tion is rare. 

It is argued that early operation is inadvisable for the following rea- 
sons: (1) The patient is dehydrated; (2) the patient is toxic; (3) the 
patient is exhausted; (4) it is dangerous to operate upon areas of acute 
cellulitis; (5) operation tends to increase sequestration; (6) opening 
the bone forces an overwhelming number of bacteria into the blood 
stream and tends to cause septicemia or secondary foci; (7) the shock 
and hemorrhage of the operation lower the patient’s resistance; (8) 
opening the bone does not provide effective drainage; (9) in many 
patients the disease will subside if it is not operated upon; (10) newer 
chemical antisepties, antitoxins, vaccines, bacteriophage, sera, or enzymes 
will control the infection; and (11) one should wait until the patient 
develops an immunity to the infection before operating. 
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On the above eleven reasons I wish to comment as follows: 

1. It is true that many of these patients are dehydrated when they 
enter the hospital and it is also true that surgery should not be performed 
on such patients. However, it is possible to correct the dehydration with- 
in a few hours by the administration of intravenous salt solution and 
glucose and this should be done on dehydrated patients before they are 
operated upon. 

2. The-patient may also be severely toxic, even after the dehydration 
has been corrected. It has been shown by Joyner and Smith? that a 
relative increase in the nonsegmented (immature) leucocytes and a 
relative decrease in the segmented (mature) leucocytes is the best 
measure of this toxicity and that usually this can be corrected by the 
administration of large doses of staphylocoecus antitoxin. The antitoxin 
is given when the immature forms constitute 20 per cent or more of the 
total number of leucocytes and its administration is continued at inter- 
vals as long as this abnormal condition persists. However, the toxicity 
is not a contraindication to operation and severely toxic patients who are 
not dehydrated and exhausted should be operated upon and the bones 
should be drained in order to decrease the amount of toxin which is being 
poured into the general circulation. 

3. It is also true that the patient may be exhausted by the constant 
pain. Consequently, he should be given a full dose of morphine and 
put at rest and the involved extremity should be immobilized while the 
dehydration is being corrected. This also requires only a few hours. 

4. In a previous paper® I have stated that I do not believe that it is 
dangerous to incise an area of acute cellulitis if the incision is cleanly 
made with a sharp knife and the part is put at rest and the wound is left 
open after the operation. The mechanical forces exerted in making such 
an incision are very different from those exerted in squeezing a boil and I 
do not believe that the incision is liable to force bacteria into the blood 
stream and produce a septicemia. As a matter of fact, if the incision 
is left open the local blood and tissue fluids flow out through the incision 
and bacteria present in the incised tissues tend to move with this current 
rather than against it. 

5. The statement that drainage of the bone tends to inerease the 
amount of sequestration is so contrary to surgical principles and so at 
variance with my own observations that I do not believe that it is 
founded on adequate clinical observation. 

6. There is some justification for the belief that opening the bone in 
an acute osteomyelitis tends to force large numbers of organisms into the 
blood stream and there is no doubt but that this is the most valid reason 
for deferring operation. The danger arises from the sudden temporary 
increase in the intramedullary pressure which occurs when a surgical 
instrument is violently driven through the cortex into the medulla, and 
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from excessive jarring. The pistonlike effect on the medulla and the 
jarring can be reduced to a minimum by earefully and gently opening 
the cortex with a sharp, thin osteotome or with a small drill which is 
turned at a relatively slow speed and without excessive pressure. 

Even under the most favorable conditions there is danger that some 
bacteria may be forced into the blood stream, but this produces only a 
temporary bacteremia and I do not believe that there is very much 
danger that this transient bacteremia will cause secondary foci or a con- 
tinued septicemia. 

While the conditions are not entirely comparable, it is to be noted 
that Reichel* has shown that staphylococci injected into the circulation 
of the rabbit are nearly all removed by the reticuloendothelial cells with- 
in forty minutes after the injection and that the positive blood culture 
will not persist unless there is a focus of infection which continues to 
pour bacteria into the blood stream or unless the bacteria actually 
multiply in the circulating blood. The conditions are not quite com- 
parable because the resistance of the patient to the staphylococcus is 
much less than is that of the normal rabbits which Reichel used. How- 
ever, the patient’s resistance is not so low that the forcing of a single 
shower of bacteria into the blood stream will produce a continued 
septicemia. For this to occur it is necessary for the bacteria to multiply 
in the circulating blood faster than they can be destroyed by the 
defense mechanisms of the body, and when this condition is present the 
patient is doomed, unless we can treat him with some agent which either 
kills the bacteria in the blood stream or at least prevents them from 
multiplying. 

7. It is true that the shock and hemorrhage incident to the operation 
will tend to lower the patient’s general resistance. However, if the 
operation is planned beforehand and is performed skillfully, it can be 
done in a few minutes and relatively little blood need be lost. Also, the 
amount of blood lost can be replaced immediately by transfusion when 
this is indicated. 

8. It is true that where the infection is disseminated through cancel- 
lous bone it is not possible to drain this bone effectively by removing a 
window in the cortex. However, in such an instance partial or incom- 
plete drainage is better than no drainage at all. It has been my experi- 
ence that after opening such a focus it is usual that the drainage becomes 
well established within a few days and the temperature falls slowly 
and the patient improves gradually rather than by a crisis. 

9. In answer to the statement that in many of the patients the disease 
will subside if not operated upon, I have seen one such patient who had 
a very low grade infection in the shaft of the tibia which was treated by 
rest. This patient was treated conservatively against my advice and the 
clinical signs subsided and a small abscess cavity appeared in the bone 
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and this disappeared over a period of about six months. This patient 
was an exception and not the rule, and I would advise operation again 
under similar conditions. I think that the risk was much greater in 
leaving this patient without operation than it would have been had he 
been operated upon promptly. When drainage is not instituted, the 
patient continues to absorb toxic material from the bacteria and from 
the degenerating tissues. If the area involved is small and the organism 
is not very virulent, the resulting toxemia is not important, but, on the 
other hand, it is not desirable. When a large area is involved by a very 
virulent organism, the toxemia may be profound and may endanger the 
life of the patient unless drainage is instituted. 

10. Of the newer chemical antiseptics which have been tried, sulfanil- 
amide has a definite bacteriostatic effect upon susceptible streptococci and 
sulfathiazol is effective against both staphylococci and streptococci in the 
blood of infected animals. For this reason patients with acute osteo- 
myelitis should be given full doses of sulfathiazol and this should be 
continued until the fever has subsided. However, it is not to be expected 
that this drug will reach the focus in the bone in sufficient concentration 
to be effective, because this focus contains large numbers of bacteria and 
is separated from the general circulation by a relatively impermeable 
wall of inflammatory tissue. Consequently, the bone focus should be 
drained whether or not this drug is used. 

In regard to antitoxins, the recent work by Baker and Shands?° indi- 
cates that antitoxin will reduce the mortality of staphylococcic septicemia 
associated with osteomyelitis. In their series the mortality without anti- 
toxin was 70 per cent and with antitoxin was 25.7 per cent. However, 
they emphasize the fact that if antitoxin is to be successful the focus 
should be drained early in order to reduce the amount of toxin which is 
being poured into the blood stream. 

Vaccines cannot be expected to help an acute infection (if for no 
other reason, because of the time element) and the same is true of toxoid. 
To give an acutely ill patient vaccine or toxoid is to attempt to stimulate 
an exhausted defense mechanism by adding to the burden which is al- 
ready straining it nearly to the breaking point. 

Bacteriophage appears to be without clinical effect on these infections 
in the bone. Sera, which are now in the experimental stage and which 
have for their purpose the destruction of the staphylococci in the blood 
stream, may prove to be of great value, but even with the use of such 
sera early drainage of the focus is advisable in order to decrease the num- 
ber of organisms and the amount of toxic material entering the blood 
stream. The recent work on an extract of a soil bacillus, probably an 
enzyme, by Dubos* may eventually prove to have a beneficial effect on 
osteomyelitis. 
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11. In regard to the statement that one should wait until a patient 
develops an immunity to the infection, I have emphasized the fact that 
the defense of the body against staphylococcic infection is not of the same 
order as is the immunity to some other types of bacteria, but is largely 
a cellular phenomenon involving phagocytosis and the walling off of the 
infected area. It is also true that many patients never develop an effec- 
tive immunity to this organism, even though they may harbor it over a 
period of many years, as is evidenced by the chronicity of the disease 
and by the fact that in patients with chronic osteomyelitis the disease 
tends to flare up and that, after having harbored the disease over a 
period of years, these patients may develop acute infections and even 
septicemia which may prove fatal. Forssman’ has stated that the 
staphylococcal immunity which does develop is a very slow process and 
takes not less than thirty days in rabbits. 

In consideration of the above statements, when a patient is suspected 
of having acute hematogenous osteomyelitis, this patient is a surgical 
emergency and he should be seen by a surgeon at the earliest possible 
moment and taken to the hospital immediately. When he enters the hos- 
pital he should be given a full dose of sulfathiazol by mouth or of 
sodium sulfathiazol intravenously and his general condition should be 
estimated. If he is exhausted and dehydrated, he should be given 
ample sedation and ample intravenous fluids. If he is extremely toxic 
he should be given a large dose of staphylococcie antitoxin according 
to the principles laid down by Baker and Shands’ and the extremity 
should be immobilized and the patient put at rest for a few (usually 
eight to twelve) hours, or until the dehydration and exhaustion can be 
corrected. He should then be taken to the operating room, handled 
as gently as possible, and the limb draped and prepared for operation 
before the anesthetic is started. If the surgeon prefers, the operation 
ean be performed under local anesthesia. 

As a rule, no tourniquet is used in acute pyogenic infections, because 
it is not wise to traumatize the limb by the tourniquet. 

The bone in the suspected area should be exposed by the most direct 
route with as little damage to the surrounding tissues as possible. The 
incision should be ample, but not excessive in length. Whether or not 
pus is encountered after incising the periosteum, the medulla of the bone 
should be opened. In younger patients in which the focus is near the 
end of the bone I use a sharp thin osteotome, cutting out a window with 
the corner of the osteotome. In older patients or in locations where the 
cortex is thick I first make multiple drill holes in the cortex and then 
connect these by cutting out the intervening bone with the osteotome. 
A small drill point is used first and this is followed by one about 14 inch 
in diameter. Every effort is made to handle the bone as gently as 
possible and to avoid excessive pounding on the bone or a sudden increase 
in the intramedullary pressure. 
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It is to be emphasized that this operation is for drainage only and that 
no attempt is made to remove the infected and necrotic bone. If there 
is extensive disease in the medullary cavity and the patient is in good 
condition, a relatively long window is made in the cortex. After 
hemostasis has been effected, the wound is sprinkled generously with 
powdered sulfathiazol and is packed loosely with vaseline gauze and the 
extremity is immobilized either in a plaster-of-Paris cast or a very 
voluminous dressing and splint or by traction. 

The anesthetic is continued no longer than is necessary. Postopera- 
tively the patient is given intravenous fluids and if the red blood cell 
count is low he is given repeated small transfusions. Also, the large 
doses of antitoxin should be continued as long as the nonsegmented 
leucocytes are relatively increased in the blood (over 20 per cent). 

I believe that it is better surgery to operate early in this manner 
on a patient with suspected osteomyelitis and to open a normal bone 
occasionally than it is to wait until the disease has progressed to a point 
where the diagnosis is obvious. I believe that this type of treatment not 
only will decrease the mortality, if it is carried out with judgment by a 
skillful surgeon, but it will prevent much chronic osteomyelitis and will 
lessen the number of joints which are destroyed by the disease, lessen 
the number of secondary foci, and lessen the amount of destruction in 
the bone which is primarily infected. It is thus evident that the most 


effective measures at hand for the prevention of chronic osteomyelitis 


with its resultant crippling are the early diagnosis and prompt and effec- 
tive drainage of acute osteomyelitis (Key*). 

In patients under 2 years of age the patient is treated as described 
above, but operation is usually delayed until an extraosseus abscess ap- 
pears and then this is drained and the bone is not disturbed. In some 
infants with a mild infection incision and drainage may be omitted en- 
tirely. This is because in infants the bone contains large canals and 
relatively little inorganic matter and the infection acts much as does 
an infection in soft tissue. It quickly forces its way through the bone 
and the extraosseus abscess is formed relatively early. Since the bone is 
very porous, that which is killed tends to be absorbed without sequestra- 
tion. A second reason why sequestra are rare in infants is that about 
one-half of the cases are caused by streptocoeci and infection in bone by 
these organisms tends to heal without the formation of sequestra. 

In conclusion I wish to acknowledge our debt to those students of 
the disease who have advocated the delayed operative or conservative 
treatment of acute hematogenous osteomyelitis. Their efforts have borne 
useful fruit in that they have made us osteomyelitis-conscious, have 
caused us to think logically about the disease, have stimulated us to study 
the reaction of the animal organism to pyogenic infections, and have 
forced us to consider our patient as a whole and so to improve our treat- 
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ment that the patient is not operated upon until the dehydration and 
exhaustion have been corrected and he is ready for the operation. But 
he is prepared for the operation as promptly and thoroughly as possible, 
is operated upon with the least possible trauma, and is so treated after- 
wards that he is given the best chance, not only to live, but to live as a 
normal human being. 
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THE DELAYED OPERATIVE TREATMENT OF ACUTE 
HEMATOGENOUS OSTEOMYELITIS 


JoHN C. Witson, M.D., Los ANGELES, CaLIr. 


DETAILED study of 110 patients suffering from acute hematog- 

enous osteomyelitis was made in 1935 in an attempt to determine 
the proper time for drainage. This disease has long been considered a 
surgical emergency and it was hoped through this investigation to prove 
or disprove this dictum. It has recently been possible to study 33 
patients who were admitted to the orthopedic wards of the Children’s 
Hospital since the 1935 report was prepared. This analysis will be 
directed chiefly toward this latter group. We have held the conviction 
that acute hematogenous osteomyelitis was a disease of the organism as 
a whole and not entirely a pyogenic infection involving one or more 
bones. The acuteness of the onset of the disease, with a severe constitu- 
tional reaction, and as a rule bacteria which may be recovered from the 
blood stream are proof of a general infection. The fact that the organ- 
isms have a predilection for bony structures instead of soft tissues should 
not be the governing factor in the management of the disease. The in- 
fecting bacteria are blood borne from a focus, such as a furuncle, an 
abrasion which has been neglected and allowed to become sealed over, 


from urinary infections, and, in fact, from almost any type of pyogenic 
lesion. 


The bacterial emboli lodge in the diaphyses. At this point one of two 
things may happen. Resolution may occur or an abscess requiring sur- 
gical drainage may develop. Once the infected embolus lodges, the usual 
histologic changes of acute inflammation occur in the tissue. Liquefac- 
tion takes place at the point of bacterial invasion. This is followed by 
round-cell infiltration and later, if the process continues, by true abscess 
formation. These points must be kept in mind when determining the 
proper time for drainage. 


CHEMOTHERAPY 


The use of sulfanilamide, sulfapyridine, sulfametathiazol, and sulfa- 
thiazol must be discussed in the treatment of the acute phase of this 
disease. Our experience is too limited as yet to draw definite conclusions 
regarding the efficacy of chemical agents. Patients with clinical signs 
of acute osteomyelitis have shown progressive x-ray evidence of the 
disease although the constitutional symptoms seemed to abate more 
rapidly under the influence of the drugs. The careful use of sulfanil- 
amide in streptococcus infections and sulfathiazol in staphylococcus in- 
fections with bacteria in the blood stream is recommended. Administra- 
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tion should not be instituted until the type of infecting organism has 
been determined. The alert clinician will familiarize himself with the 
toxic manifestations of these drugs, taking frequent blood counts and 
blood concentrations of the chemical. Administration of powerful agents 
is not without danger but is proper when the infecting organism has been 
determined. 

Roentgenograms of three patients from the Orthopaedic Department 
of the Los Angeles General Hospital are introduced to emphasize the 
fact that the local lesion may not be greatly influenced by the use of 
chemical agents. Fig. 1 shows the changes occurring in the ilium of a 
girl, 10 years of age, ill for five weeks at the time the first roentgenogram 


ill De. aed Stankennoanees yao Ta Be Boog "Hecaied atte satnibianel. hues 
c.c. of blood in ten transfusions. Afebrile March 1, 1940. 

was taken. Fig. 2, taken a little more than two months later, shows a 
marked increase in bone destruction, although the patient during the in- 
terval did not manifest signs or symptoms of an acute febrile affection. 

Figs. 3 and 4 are roentgenograms of a lesion of acute hematogenous 
osteomyelitis of the neck of the femur in a boy 8 years of age. Despite 
the fact that acute symptoms have subsided, bone disintegration is pro- 
oressing. 

Figs. 5 and 6 are roentgenograms of the femur of a boy, 244 years of 
age, who became ill on Sept. 27, 1940. A prompt recession of constitu- 
tional symptoms followed the use of chemotherapy. The bone changes 
show a progression of the disease. 
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One should not be lulled into a state of false security by the sudden 
amelioration of the toxic symptoms following drug therapy in acute 


Fig. 3.—X-ray of head and neck of femur taken Aug. 22, 1940, of a boy 8 years 
of age. Became ill July 9, 1940. Staphylococcus aureus recovered from the blood 
stream. Treated with sulfapyridine. Became afebrile Nov. 1, 1940. 
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Fig. 4.—Same patient as shown in Fig. 3, seven weeks later. Note progression of 
bone destruction. 


Fig. 5.—X-ray taken Oct. 14, 1940, revealing a lesion of the upper end of the femur 
of a boy, aged 2% years, who became ill Sept. 23, 1940. Staphylococcus aureus re- 
covered from blood stream. Treated with sulfathiazol. Became afebrile Oct. 13, 1940. 
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hematogenous osteomyelitis. The necessity for drainage of abscesses at 
the proper time still exists. 

Sulfanilamide and sulfathiazol may be considered valuable agents in 
that they help to stay the hands of the surgeon for a short time while 
the patient musters his own protective forces. 

The operation which in due course becomes necessary should be thor- 
oughly earried out to obtain drainage. Incision of the periosteum or 
drainage of the abscess cavity by drill holes is not adequate. It is pref- 
erable to preserve the periosteum by elevating it with an instrument and 
then remove a window of bone with a chisel or gouge. A reconsidera- 
tion of the pathologic changes must further impress one with the fact 
that protective barriers, so far as possible, must be saved. 


Fig. 6.—Same patient as shown in Fig. 5, x-ray taken Nov. 8, 1940. Continued de- 
struction. 

In order to bring out the salient factors under discussion, attention is 
directed to an analysis of 33 consecutive patients suffering from acute 
hematogenous osteomyelitis who have been admitted to the orthopoedic 
wards of the Los Angeles Children’s Hospital since 1935. These patients 
were white and varied in age from 17 months to 12 years. Thirteen were 
females and 20 males. A definite preosteomyelitic history of furuncles 
was obtained in 4 eases; of urinary infection in 9; of superficial infec- 
tions, such as blisters, splinters, and scratches in 5; of impetigo in 2; of 
otitis media in 1, chicken pox in 1, laryngitis in 1, making a total of 23. 
The remaining 10 gave no history of any condition which might be con- 
strued as a forerunner of acute osteomyelitis. 

From Fig. 7 it is seen that 22, or 66.6 per cent, suffered from single 
diffuse lesions. Eleven, or 33.4 per cent, had more than one diffuse 
lesion. No ease in this series of 33 developed more than one metastatic 
lesion. This is in marked contrast to the 1935 series, for in this group 
6 patients had two lesions, 1 patient three lesions, 2 had four, 1 had five, 
and 1 had six bone lesions. 
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The streptococcus was not a frequent cause of the disease. The 
staphylococcus was the predominating organism. The hemolytic Staphy- 
lococcus aureus was the infecting organism in 19 patients, the Staphylo- 
coccus aureus in 8, the hemolytic streptococcus of the beta type in 3, the 
hemolytic streptococcus alpha type in 1, and mixed alpha and beta types 
in 1 patient. The hemolytic Staphylococcus citreus was recovered in 
pure culture in 1 ease. 

Organisms were recovered from the blood stream in 19 patients. The 
hemolytic Staphylococcus aureus was found 13 times, the Staphylococcus 
aureus 4 times, and the hemolytic streptococcus beta type in 2 instances. 


MALES 
20 -60.6% 


SEX MORTALITY 


PATIENTS WITH 
SINGLE DIFFUSE LESIONS 
22 - 66.6% 


PATIENTS 
WITH MULTIPLE L! 
Il - 33.4% 


Fig. 7.—Classification of patients, 


The bones of the lower extremities were most frequently involved. 
This was particularly true of the femur and the tibia which were in- 
volved, respectively, in 9 and 15 patients. The infection developed in the 
proximal end of the tibia in 6 patients and in the distal end in 9 patients. 
The order was reversed in the femur, 7 lesions occurring in the upper 
end and 2 in the lower. The fibula was involved 4 times, the focus oc- 
curring in every instance about the distal metaphysis. The ilium and the 
os caleis were each involved in 1 instance. The bones of the upper ex- 
tremities were involved in 3 individuals, the emboli lodging in the 
clavicle, humerus, and ulna. This gives a total of 30 primary lesions in 
the lower extremities and 3 in the bones of the upper extremities. 

The time of operation seems to have a definite bearing upon the mor- 
tality. In order to discuss this the patients have been divided into four 
groups with respect to the time of surgical drainage after the onset of 
the disease. 

Group I is composed of the patients operated upon during the first 
seven days of their illness. Eight out of 33, or 24 per cent, come in this 
classification. Five of these patients, or 62.5 per cent, developed no 
metastatic lesions. Three out of the 8, or 37.5 per cent, developed one 
metastatic lesion following operations for drainage of the primary focus. 
Two, or 25 per cent, died following drainage. 
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Group II includes 18 patients, or 54 per cent, who had operative drain- 
age between the seventh and fourteenth days of their illness. Eleven of 
these 18, or 61 per cent, had no metastatic lesions, while 7, or 39.9 per 
cent, had one metastatic lesion. There were no deaths in Group II. 















Group III ineludes patients whose abscesses were drained between the 
fourteenth and twenty-first days of their illness. Three patients may 
be placed in this classification. Two, or 66.6 per cent, had no metastatic 
lesions. One, or 33.4 per cent, had one metastatic lesion. There were no 
deaths in this group. 

Group IV includes those patients with acute osteomyelitis who, for one 
reason or another, were not drained. Spontaneous rupture occurred in 
3 cases and 1 died twenty-four hours after admission. While the patient 
had osteomyelitis of the tibia, bronchopneumonia was also well developed 
and there was no clinical evidence to prove which first appeared. At 
any rate, this group had a mortality of 25 per cent. 
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Fig. 8.—Time of drainage. 


FATAL 





CASES 


A brief discussion of some of the salient points in the histories of the 
patients who died is of interest. 










Attention is first directed to a female child, 3 years of age, who 
developed acute hematogenous osteomyelitis of the distal metaphysis of 
the fibula following impetigo. Hemolytic staphylococci were recovered 
from the blood stream. Five days after the onset of the disease the 
fibula was drained and nine days later the child died. Post-mortem 
examination revealed a bilateral bronchopneumonia and suppurative 
pericarditis. There was no clinical evidence of pneumonia or pericarditis 
at the time the drainage was done. One must be impressed by the fact 
that osteomyelitis of the fibula is not an extensive lesion. Perhaps 
further supportive treatment would have enabled this patient better to 
localize the infection, thereby preventing the fatal complications. An 
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early surgical procedure might easily disseminate infection; whereas, 
the formation of further protective barriers in a few days could have 
made it safe. 

The second fatal case is that of a Mexican boy, 214 years of age who 
developed acute osteomyelitis of the left upper tibial metaphysis on 
Sept. 11, 1935, following pyelitis. Staphylococcus aureus was recovered 
from the blood stream by culture. The tibia was drained four days after 
the onset of the disease, and six days after the onset of the disease the 
patient died. The autopsy revealed bilateral bronchopneumonia, a sup- 
purative pericarditis, and a suppurative arthritis of the left knee joint. 
While it is admitted that he was from the beginning very acutely 
ill, it must be conceded that the operation for drainage was untimely in 
the light of the post-mortem findings. The end results might have been 
the same in any event, but this case clearly illustrates the fact that the 
bone abscess was only a small part of a severe general infection. It is 
conceivable that the shock arising from the surgery did not aid recovery. 
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Fig. 9.—Final results. 


The third patient was moribund on admission and died the following 
day from bronchopneumonia. No operation was performed, even though 
she exhibited a well-defined osteomyelitis of the upper tibial metaphysis. 
Elimination of this case would reduce the mortality in this series of 33 
patients to 6 per cent. 


END RESULTS 


The results of this disease as far as they can be determined at the 
present time have been classified as good, fair, and fatal. Mortality has 
been discussed and may be considered to be either 6 or 9 per cent. The 
good results are those in which the bone infections are now healed. Fair 
results are those in which drainage from the infected bone still persists 
and in which the general condition of the patients is reasonably good. 
There were none who seemed to fall into a category which might be 
described as poor. 
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After eliminating the 3 fatal cases with a mortality rate of 9.1 per 
cent, those remaining may be graded as follows: Seventeen patients, 
or 51.5 per cent, fall into the classification of good results at this time, 
and it must be taken into consideration that a number of these cases are 
fairly recent. Eight patients, or 24.2 per cent, at this time may be 
classified as far results. It is very likely that at least one-half of these 
will be classified as good results within six months. Five patients, or 
15.1 per cent, have disappeared so that no information concerning their 
present status could be obtained. 


CONCLUSIONS 


Acute hematogenous osteomyelitis is a serious disease. Primarily 
we fear the loss of the patient and subsequently the prolonged illness 
with draining sinuses and disabling deformities. These may be due to 
the direct involvement of joints, fibrous changes in soft tissues with con- 
tractures, and directional changes due to disturbances of the epiphyses. 

The use of sulfanilamide and sulfathiazol is recommended, providing 
the type of infecting organism is known. The patient’s blood must be 
frequently examined and the clinician should be on the alert for other 
toxic manifestations of the drug. 

The mortality was greatest in Group I in which surgical drainage 
was performed within seven days after the onset of the illness. In 
Group II, the largest one, there were no deaths and it is believed that 
the infections were equally severe. In Group III, although a small one, 
there were no deaths. 

Drainage will be in order when all signs of dehydration have been 
overcome, when the location of the focus can be determined with some 
degree of certainty, and when there is reasonable evidence that pus is 
present. 

Come what may, the surgeon should not lose his balance and be 
stampeded into an inexpedient operation simply because he has a patient 
with septicemia who develops an abscess within the substance of bone. 





FIBROSARCOMA OF THE SOFT PARTS OF THE 
EXTREMITIES 


STEPHEN A. ZIEMAN, M.A., M.D., Cuicago, IL. 
(From the Department of Surgery, Rush Medical College, University of Chicago) 


¢ RECENT years several important papers have appeared in the 


literature on fibrosarcoma of the soft parts of the extremities! A 
number have surveyed the subject with thoroughness and comprehen- 
sion. The present paper proposes to comment on an unusual ease. 

First, it is generally acknowledged that 40 per cent of these tumors 
affect the knee and upper thigh region. The distribution, however, is 
not limited to any one part of the body. Rare, certainly, and probably 
not reported before, is a fibrosarcoma of the soft part of the finger, 
the thesis of this paper. Fig. 1 indicates the locations of several tumors 
of the hand and foot and particularly one of the small toe.2 But no- 
where was it possible to find in any available source of literature a 
tumor limited to and involving only the soft parts of the finger (Fig. 
2). 


This patient, a 66-year-old male, was referred to me because he had a large 
swelling on the middle finger of his right hand. The mass appeared foreboding, and 
a malignancy was suspected. <A biopsy of a small section of the tumor revealed on 
microscopic examination (Fig. 3) a fibrogenic, fibrocellular sarcoma of moderately 
active malignancy, as ascertained by its abundant cellular components, numerous 
mitoses, and moderate collagen fiber elements. The fusiform shape of the cells, 
varying in size and clusterings, characterized it as fibrogenic, rather than simple 
cellular spindle-cell sarcoma. 

The patient was advised of the prognosis and consented to an amputation of the 
finger at its metacarpal articulation. 

This particular tumor was a lobulated, well-encapsulated structure at the very 
tip of the middle finger of the right hand. It did not involve the bony parts of the 
finger, either by invasion or by pressure changes, as confirmed by x-ray examina- 
tion (Fig. 4). There was no evidence of infiltration into the surrounding soft 
tissues beyond the tumor capsule, in so far as the capsule was smooth and void of 
penetrating fascicles of tumor cells growing obliquely outward, a condition char- 
acteristic of extension. Furthermore, an enlarged epitrochlear gland removed at 
biopsy and studied under complete serial sectioning revealed only inflammatory 
changes and total absence of sarcoma or any apparent metastatic findings. 

The tumor was 4 by 4 em., only slightly tender, and painless except on accidental 
contact. It represented a growth of four years’ duration from the date of the 
original injury. 


This brings us to the second interesting feature of this case. Ewing’ 
has reflected considerable doubt on the relationship of trauma as an 
initiating agent to the formation of a tumor. His six postulates are 
formidable barriers to hurdle. In this instance, however, they seem 
to be fulfilled. 
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This patient is a well-nourished, active individual, who operates his own business 
as plasterer and interior decorator. While loading debris from one of the buildings 
orto a truck, the tail gate was accidently closed on his finger. Immediately, con- 
siderable ecchymosis formed over the tip of the finger, especially under the nail. 
Several days later he noticed a small nodule developing under the nail. When the 


Fig. 1.—Distribution of tumor (modified after Meyerding et al.). 


Fig. 2.—Tumor of the soft parts of the middle finger, right hand. Four years’ growth, 
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ecchymosis did not resorb after several months, the patient drilled a small hole 


through the nail with a penknife. A serosanguinous material exuded through the 


hole. A few days later, some varnish remover penetrated the nail bed through 


this hole and caused considerable distress. The mass, however, progressively en- 
larged, rapidly pushing the nail from its bed. The patient later removed the 
nail with his own fingers. The growth finally assumed the size and proportions 


noticed on his first visit to the doctor’s office. 


Fig. 3.—Fibrogenic fibrocellular sarcoma with numerous mitotic figures and moderate 
collagen fibers (200). 


Fig. 4.—Roentgen studies of tumor, 
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Practically all the surveys on the subject emphasized the nontrau- 
matic origin of these tumors and the improbability that single trauma 
was capable of producing a malignant growth. True, a small per- 
centage of patients gave a history of accident associated with tumor 
formation ; nevertheless, on sifting the information, no convincing evi- 
dence could be brought forth to show more than an indirect etiologic 
relationship. 

Here, however, is an authenticated case of tumor formation follow- 
ing a single.severe injury to a healthy organ. The growth corresponded 
to the injured area and occurred within a reasonable time after the 
date of the injury. The microscopic examination of a specimen of the 
tumor confirmed its malignant character. 
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THE BLOOD SUPPLY OF THE FIRST PART OF THE 
DUODENUM* 
WITH DESCRIPTION OF THE GASTRODUODENAL PLEXUS 


Harry A. WILMER, B.S., M.S., M.D., MINNEAPOLIS, MINN. 


(From the Departments of Pathology and Surgery, University of Minnesota 
Medical School) 


HE BLOOD supply of the duodenum, especially that of the uleer- 

bearing portion, is of great surgical importance. Its investigation 
has apparently received very little study. The portions of the standard 
surgical and anatomical textbooks devoted to the description of the 
blood supply of the duodenum for the most part are repetitions of 
earlier inadequate studies. The pattern of the gross blood supply should 
be restudied. With this in mind we have injected arterial specimens 
of the newborn and adult duodenum and have noted the rich vascular 
network of arteries on the posterior wall of the duodenum. This we 
have chosen to eall the gastroduodenal plexus. <A perusal of the 
old anatomical atlases indicates that early anatomists were familiar 
with the large anastomoses present on the posterior wall of the duo- 
denum. Bougery in 1839 (Fig. 1) illustrated this plexus in a simplified 
manner. Poirier and Charpy in 1901 reproduced a similar drawing. 
The gastroduodenal plexus is worthy of further elaboration. 

Bleeding peptic ulcers are often situated on the posterior wall of the 
first part of the duodenum. A series of short anastomosing submucosal 
arteries make up a well-known plexus which, if it is eroded, may give 
rise to hemorrhage. Severe sudden hemorrhage, however, comes from 
larger vessels and may come from the gastroduodenal artery itself, usu- 
ally with disastrous results. Wangensteen feels that there is little like- 
lihood of arresting bleeding satisfactorily by vessel ligation. He, there- 
fore, has been performing gastric resection for massive hemorrhage from 
duodenal ulcer, excising the ulcer and closing the end of the duodenum 
as in the Billroth II type of resection. Bleeding from a duodenal ulcer 
is more frequent and usually more severe than bleeding from a gastric 
uleer. Allen and Benedict in a study of 1,804 patients with duodenal 
uleer treated at Massachusetts General Hospital reported that 628, or 
approximately one-third, had gross bleeding. Of these 40.1 per cent 
had minor bleeding without secondary anemia and 31.9 per cent had 
severe enough bleeding to produce a marked secondary anemia. In 
their series over 3 per cent of all patients with gross hemorrhage even- 
tually died of hemorrhage. The mortality in sudden massive hemor- 
rhage was 14.5 per cent regardless of treatment. Death rarely occurred 


*Awarded the Rollin E. Cutts Prize in Surgery, May, 1940, University of Minnesota 
Medical School. 
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from hemorrhage in patients under 50 years of age. Christopher writes 
that, if surgery is indicated, the operation of election is the exposure of 
the bleeding ulcer, the cutting off its blood supply by overlapping 
sutures about it, excision if feasible, and in some instances gastro- 
enterostomy at the discretion of the surgeon. 

More and more both gastroenterologists and surgeons are beginning 
to appreciate that conservative nonoperative management of massive 
hemorrhage carries a fairly high mortality, probably in the neighbor- 


hood of 10 per cent. 


Fig. 1.—Photograph of the drawing of the blood supply of the duodenum from 
Bourgery’s anatomical atlas published in 1839. The superior and inferior pancreatico- 
duodenal arteries are shown to divide into two arcades and anastomoses between them 
appear in the lower half. The anastomoses are not nearly as extensive or as numer- 
ous as our preparations show. Nevertheless, this is the earliest demonstration of 
such anastomoses that we have been able to find. 


It will be seen from the following study that, while bleeding may come 
from erosion of the submucosal plexus, sudden severe hemorrhage may 
come from another plexus of larger arteries behind the posterior wall 
of the duodenum. This plexus is deeper (toward the retroduodenal 
tissues) than the submucosal vessels, and the name gastroduodenal 
plexus has been suggested on reviewing the material of this study. 
The anatomic possibilities for collateral blood flow, as observed in this 
study, suggest that satisfactory hemostasis is not likely to be attained 
by the placement of multiple ligatures, when operating for bleeding 
duodenal ulcer. 
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METHOD OF STUDY 


The celloidal corrosion injection technique was readily available to 
me from previous studies. It is especially adaptable to this type of 
investigation. The developmental changes in the blood supply were 
studied by injecting two six-month fetuses, three newborn infants, one 
5-day-old infant, and 1 adult. 

The injections (Fig. 6) were all made in situ at post-mortem, a ean- 
nula being tied securely in the lower portion of the thoracie aorta just 
above the diaphragm and a ligature tied around the hepatie artery at 
the porta hepatis and the abdominal aorta distal to the origin of the 
superior mesenteric artery. Thus, the stomach, small intestine, part 
of the large intestine, and spleen were injected. 

The ecelloidal corrosion injection method has been well described in 
the literature by many men, among them Hinman, Morison, Lee-Brown, 
Barker, and Pettigrew. The first step in injection involves the per- 
fusion of water through the aorta until the return flow from the vena 
cava is no longer blood tinged. After the vascular system has been 
washed out, a celloidin-acetone-camphor solution is injected under pres- 
sure. The acetone combines with the water and the eelloidin precipi- 
tates out to make a east of the vessels. Camphor is added to make 
the final preparation less brittle and alkanin is used as a red dye. A 
3 per cent celloidin solution is first injected under 400 mm. pressure 
to obtain a east of the finer vessels; this is followed by a 10 per cent 
celloidin solution under 300 mm. to obtain a east of the larger vessels. 
In the adult the thin solution is injected under pressure for thirty 
minutes, and then the thick solution is injected and kept under a 
constant pressure for twenty-four hours. Sinee the vessels are so 
much smaller in newborn infants and fetuses, the thin solution is 
injected for only ten minutes and the thick solution for one hour. Dur- 
ing the entire injection the specimens are kept under cold running 
water. At the end of the prescribed time, the cast of the vessels is 
sufficiently set to allow corrosion. 

The adult stomach and viscera were injected with a thin solution in 
the post-mortem room; they were then removed from the body and 
were injected with the thick solution in the laboratory. The newborn 
infants were easiest to inject since after one hour the posterior peri- 
toneum could be stripped from the body wall and the viscera simply 
removed en masse. Due to the difficulties in obtaining and injecting 
adult material, we were able to obtain only one satisfactory specimen 
though several attempts were made; often preliminary injections had 
been tried on the dog. 


The viscera to be corroded were placed in a bath of pure commercial 
hydrochlorie acid and left there for twelve (newborn) or forty-eight 
hours (adults). At the end of this time the tissues were sufficiently cor- 
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roded to be washed off. They were washed under water with a thin stream 
of water by means of a cannula and rubber tube connected to the faucet. 
The washing was carried out under a dissecting microscope, care being 
taken not to break the small vessel casts. 

The specimens were then placed in a solution of 2 per cent formalin, 
20 per cent glycerin, and distilled water. I then studied and dissected 
them under a binocular dissecting microscope by means of strong 
transillumination and drew them. Only the larger arteries and arterioles 
were injected at this pressure, but capillaries may be injected at a 
higher pressure. 
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Fig. 2.—Drawing from the corrosion preparation of the arterial blood supply of the 
stomach and duodenum of a 6-month-old fetus. Three superior pancreaticoduodenal 
arteries arise from the gastroduodenal artery. The first superior pancreaticoduodenal 
artery unites with the upper of two inferior pancreaticoduodenal arteries, which also 
sends a large vessel to the third part of the duodenum. The second and third of the 
three superior pancreaticoduodenal arteries unite in a common vessel, the lower of the 
two inferior pancreaticoduodenal arteries. To arrest hemorrhage from one of these 
arcades (the surgeon not knowing which the bleeding is coming from), it would, be 
necessary to ligate the gastroduodenal artery and the two inferior pancreaticoduodenal 
arteries, thus depriving the duodenum of its blood supply. <A reasonable surgical 
approach would be to place overlapping sutures around the bleeding ulcer. 

Due to the rotation of the corrosion preparation the aorta is displaced to the 
right a distance approximately equal to its width. 


BLOOD SUPPLY OF THE DUODENUM 


The Supraduodenal Artery.—Wilkie described the supraduodenal 
artery which usually arises from the gastroduodenal artery but which 
may arise from the hepatic artery or others. It supplies the upper 
two-thirds of the anterior wall and the upper one-third to two-thirds 
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of the posterior wall of the first part of the duodenum. When 
the supraduodenal artery of Wilkie arises from the gastroduodenal 
artery, it usually takes the form of a short trunk which, arising on a 
level with the upper border of the duodenum, soon ends by dividing 
into a spraylike formation, the branches for the most part arching 
over the front of the duodenum. W. J. Mayo ealled attention to the 
anemic spot on the anterior surface of the duodenum in certain cases 
seen during operation when the pylorus and first part of the duodenum 


SHORT 


SUPERIOR - § a pe \ GASTRIC A.A. 


LEFT, GASTRIC A. 
HEPATIC A, 


MESENTERIC A. 


INF. PANCREATICO 
DUODENAL AL 


RIGHT 
GASTRICAN| I 


SUP. PANCREATICO - 
DUODENAL A. 


Fig. 3.—Drawing from the corrosion preparation of the arteries of the stomach 
and duodenum of a 5-day-old infant. The large arcade of the superior and inferior 
pancreaticoduodenal arteries is shown. In this case there is one main arcade. There 
is, however, a second anastomosis (Az) between this arcade and the superior mesenteric 
artery and a third anastomosis (As) to a branch of the superior mesenteric artery. 
The third anastomosis (As), moreover, unites in two places with the pancreaticoduo- 
denal arcade, with the inferior mesenteric artery as well as the gastroduodenal artery. 
This complex anastomosing network constitutes the gastroduodenal plexus. 


are pulled down at operation. Wilkie found that this spot corresponded 
to the area supplied by the supraduodenal artery. Wilkie noted also 
that branches from the pyloric artery in about 50 per cent of the cases 
supply the first one-half inch of the upper border and the anterior and 
posterior walls. The recurrent branch from either the right gastro- 
epiploic or superior pancreaticoduodenal supplies the lower one-third 
of the anterior surface of the first inch of the duodenum. The retro- 
duodenal arteries arise from the trunk of the gastroduodenal artery and 
supply the lower one-third of the posterior surface. 





684 ‘ SURGERY 


The Pancreaticoduodenal Arteries —Exeept for this first one and 
one-half inches the duodenum receives all its blood supply from the 
pancreaticoduodenal arteries. The superior and inferior pancreatico- 
duodenal arteries divide into two branches, forming two areades which 
send off vessels to the duodenum which tend to encirele the bowel. 
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Fig. 4.—Drawing from the corrosion preparation of the arteries of the stomach, 
first part of the duodenum, and the pancreas in an adult. The gastroduodenal artery 
gives rise to the superior pancreaticoduodenal artery which unites with one of the 
branches (A,) of the inferior pancreaticoduodenal artery. A second large branch of 
the gastroduodenal artery forms the superior branch of (Az) a second pancreaticoduo- 
denal arcade by uniting with a branch (As) of the inferior pancreaticoduodenal artery. 
The gastroduodenal artery is further united with the inferior pancreaticoduodenal 
artery by an anastomosis (As). Smaller connections between the various branches of 
the gastroduodenal artery are seen (As). Numerous fairly large vessels (shaded 
darkly) will be seen uniting all of these arcades and anastomosis. These arcades 
and anastomoses on the posterior wall of the duodenum constitute the gastroduodenal 
plexus. Due to the fact that the duodenum was brought above the stomach and turned 
to show the plexus, there is some question as to whether Ai represents the supraduo- 
denal artery or not. 


They soon pierce the muscular coats and form a submucosal plexus of 
anastomosing vessels which are short and relatively of the same length 
and caliber. 

The Gastroduodenal Plexrus.—Quite aside from these short anas- 
tomosing vessels forming the submucosal plexus, there is another plexus 
of very large vessels which we have been able to identify in our prep- 
arations. Fig. 2 shows a drawing of the vessels of the 6-month-old 
fetus. There may be a simple branching of the superior and inferior 
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panereatic vessels into two areades, but usually there are actually two 
separate arcades, each arising from the gastroduodenal and superior 
mesenteric arteries respectively. In this particular specimen there was 
a third superior pancreaticoduodenal artery arising from the gastroduo- 
denal artery which united with the second inferior pancreaticoduodenal 
artery. In Fig. 3 (5-day-old infant) there is one large pancreatico- 
duodenal arcade, but there are numerous anastomoses between this 
large arcade and several small areades. This anastomosing plexus 
constitutes the gastroduodenal plexus. Large arteries of approximately 
the same caliber as the pancreaticoduodenal artery form this plexus 
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Fig. 5.—Drawing of the arteries of the posterior wall of the first part of the 
duodenum of a newborn infant. The arching vessels around and above the duodenum 
have been cut off with fine scissors under the dissecting microscope. This picture 
shows the gastroduodenal plexus in detail. There are two superior and two inferior 
pancreaticoduodenal arteries. These vessels are united across the posterior wall of 
the duodenum in at least six places and these six anastomoses are united among 
themselves in at least a dozen major points. The vessels are large in most instances 
and the futility of trying to ligate vessels for bleeding ulcer is readily seen. In order 
to arrest bleeding from an arbitrary point marked B on the drawing it would be 
necessary to ligate no less than nine vessels which extend all along the first part of 
the duodenum. With even the greatest amount of skill and luck it would be futile 
to consider the desirability of such a procedure. 
and run for relatively long distances posterior to the duodenum. 
Erosion of any of these anastomosing vessels would be almost as severe 
as erosion of the pancreaticoduodenal artery. Fig. 4 (adult) shows the 
gastroduodenal plexus best. Here there are two large arcades of pan- 
creaticoduodenal arteries, one on each side of the duodenum, and 
between them are seen large anastomosing vessels, which are united by 
smaller anastomosing vessels (the gastroduodenal plexus). The vessel 
coming off of the terminal portion of the gastroduodenal artery and 
dividing like a spray may be the supraduodenal artery, but, since the 
duodenum was brought up above the stomach and turned to show the 
gastroduodenal plexus, the relations at the pylorus were lost. It is 
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to be remembered that the drawings were made from casts and that 
all the tissue of the stomach and duodenum was corroded away. 
Small branches from the gastroduodenal plexus supply the posterior 
wall of the first part of the duodenum. 

Fig. 5 shows in detail the arrangement of the gastroduodenal plexus. 
The small vessels and the vessels arching around the walls of the 
duodenum have been dissected off with fine scissors, so that only the 
vessels of the posterior wall of the duodenum are shown. 

It is certain that variations are the rule in vascular anatomy and 
that the vessels to the duodenum are not constant and represent only 
a relatively constant pattern of pancreaticoduodenal arcades and 
anastomoses. All anastomoses and gastroduodenal plexuses vary in 
pattern, but it is certain that their presence has been clearly demon- 
strated. The gastroduodenal plexus is made up of vessels which begin 
and end in large vessels and, though their branches may be terminal, 
they are not. 
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Fig. 6.—Drawing of the injection apparatus used, with an insert showing the method 
of study with a dissecting microscope. 


CONCLUSIONS 


The most important point in the understanding of the blood supply 
of the duodenum is its variations in pattern, at least of the larger 
vessels. There are usually two pancreaticoduodenal arcades. Uniting 
these arcades are large anastomosing vessels running for a relatively 
long course on the posteromedial wall; they, in turn, are united by smaller 
anastomosing vessels; these anastomosing vessels constitute the gastroduo- 
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denal plexus. It is not the same as the submucosal plexus of smaller, 
shorter vessels which on the posterior wall arise from branches of the 
gastroduodenal plexus. Erosion of one of these large posterior vessels of 


the plexus probably causes sudden severe hemorrhage, as compared to the 


constant slow hemorrhage due to erosion of the submucosal vessels. 

The complexity of the gastroduodenal plexus suggests that it is 
unlikely that vessel ligation will suffice to control bleeding in massive 
hemorrhage from a posterior wall duodenal ulcer. 


I am indebted to Dr. Owen H. Wangensteen for the suggestion of this study, to 
Dr. E. T. Bell for the opportunity to execute it, and to Dr. R. E. Scammon for ana- 
tomical criticisms. I am also grateful for the helpful cooperation of Dr, Harriet 
Mitchell and Dr. Carl Lind in obtaining post-mortem material, and to Lawrence Benson 
for artistic assistance in drawing Fig. 4. 
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REPEATED PERFORATIONS OF PEPTIC ULCERS 


Roy Coun, M.D., San FRANcIsScO, CALIF. 
(From the Department of Surgery of Stanford University and the San Francisco 
Hospital) 


T IS difficult to estimate:accurately from the literature the exact in- 

cidence of repeated perforations of peptie ulcers. It would undoubt- 
edly be true that a complete review of all the papers on perforated 
ulcer would show that this complication is more frequent than the few 
cases reported in the literature would lead one to believe. Gosset and 
co-workers! in 1938 were only able to find 64 cases. They added 2 
additional cases. Since this review Grizzaud? has reported 1 case, 
Bottin® has reported 3 cases, and Ross and LeTourneau‘ in their review 
of perforated ulcers mentioned that they had had 4 cases of repeated 
perforations. Four cases are described in the American literature 
which have not been mentioned by Gosset and his associates. Pearse’ 
found 33 eases of recurrent perforations in a series of 4,813 patients 
with perforated ulcer, an incidence of 0.69 per cent. He also observed 
that the mortality rate in this group was lower than that for perforated 
ulcer as a group, presumably because the previous experience had taught 


the patient to consult the surgeon at once and because of the local 
reaction of the peritoneum. 


The accident of repeated perforation of the same ulcer must be dis- 
tinguished from that of perforation of more than one ulcer in the same 
patient. This, also, must be more common than the literature would 
indieate. Masson and Simon® in 1927 collected only 33 cases. The fre- 
queney of kissing ulcers is well known. Lewisohn’ found that in his 
gastrectomy specimens 50 per cent had two or more ulcers. Graves*® 
reported that the German surgeons estimated that 20 to 50 per cent 
of all ulcers were multiple. It is interesting that the mortality rate 
for multiple perforations is much higher than the rate for repeated 
perforations of the same ulcer. Pearse calculated the mortality rate of 
patients having repeated perforations to be 4 per cent, while in those 
cases of multiple perforations reported by Masson and Simon there were 
23 fatalities in the group of 33 patients. 

Both groups of cases are of interest in regard to the clinical impression 
that perforation of an ulcer is really a blessing in disguise in that it 
very often results in a cure of the ulcer. The surgicai procedure of 
cautery excision of the ulcer probably owes its origin to this belief. 
As has been frequently pointed out, this assumption is not warranted. 
Grey-Turner estimated that only 50 per cent of patients with perfora- 
tions were cured by the perforation. Lewisohn found that 39 per cent 
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of his patients had persistence of symptoms. Sullich reported that 70 
per cent of his patients were not cured by perforation. 

The experience at the San Francisco Hospital, a large city hospital, 
would seem to agree with a high incidence of persistence of symptoms. 
Since there is no out-patient department except for immediate post- 
operative care, no accurate estimate can be made. That a group of 
patients of the type treated in a large city hospital might be expected 
to have a higher incidence of persistence of symptoms is obvious. None 
of the patients reported in this small series followed their dietary regi- 


men for more than a short time. In fact, the perforation usually oe- 
curred followed a dietary indiscretion, usually alcoholic. 


From January, 1935, to June, 1940, there have been 12 eases of reper- 
foration of peptic ulcers at the San Francisco Hospital. During this 
time there have been 300 perforations repaired. Rhodes and Collins,’ 
reporting on 155 consecutive perforations from this hospital up to 1933, 
found a mortality rate of 25 per cent. They observed that, if those 
patients reporting to the emergency service later than ten hours after 
perforation were excluded, for 117 operations the mortality was 13 per 
cent. In the past five years the mortality rate on all operated cases of 
perforated ulcer has fallen to 15 per cent. This improvement in a large 
part seems due to the increased efficiency of the emergency hospital serv- 
ice permitting prompter operation. 

The type of surgical therapy to be instituted is a matter of debate. 
Most surgeons believe that for the initial perforation simple closure with 
reinforcement with omentum is the simplest and safest procedure. If 
there is a high degree of pyloric obstruction, a gastroenterostomy may 
be necessary. There are those who advocate a primary gastric resection 
if the patient is operated upon early enough after the perforation and 
is in good enough condition. Judin’® reported a mortality rate of only 
12.8 per cent in 426 primary resections. 

A posterior gastroenterostomy was performed in only one patient in 
this group. This operation was performed following his third perfora- 
tion (Case 8). He remained symptom free for ten years before his 
disease recurred. Most of the eases in the literature have gone through 
the sequence of repeated perforations with simple closure, then gas- 
troenterostomy, finally gastric resection. The gastroenterostomy did 
nothing to prevent the reperforation. In fact it simply made the even- 
tual resection more difficult, due to the development of marginal ulcera- 
‘tion. The interesting cases of Davenport,’! Butler,’? and Lysaght and 
Wilkans” illustrate this point. Finsterer™ states that, in the presence 
of a perforation of a chronic ulcer which has simply been closed due to 
the condition of the patient, he advises the patient to return in three 
months for a gastric resection whether he is symptom free or not. 
He regards a gastroenterostomy as an operation to be performed in un- 
usual instances. 
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It would seem wiser then, when faced with the choice of operation 
in a patient with repeated perforation, either simply to close the ulcer, 
or, if the patient’s condition warrants, to perform a gastric resection. 
If the patient’s condition is bad, or if several hours have elapsed since 
the perforation, it might be wiser to do a simple closure, followed by 
a gastric resection after recovery from the operation. Unless a high 


degree of pyloric stenosis is present, a gastroenterostomy should not be 
done. 
Twelve cases of repeated perforations of peptic ulcers are reported. 


CASE REPORTS 


Case 1—(D159133.) <A 34-year-old American laboring man entered the hospital 
on Nov. 16, 1935, with a three-hour story of sudden onset of acute epigastric pain 
which rapidly became generalized. Six years before the patient had had a similar 
attack. At that time a perforated ulcer at the pylorus was found and closed at 
St. Luke’s Hospital in San Francisco. Following his first operation he remained 
on a diet for two months. He was symptom free for two years. Then he began 
to have eructations of gas and fleeting epigastric pains. 

On entry he was found to have generalized abdominal tenderness with upper 
abdominal rigidity and spasm. W.B.C., 14,100; urine, negative. A flat abdominal 
x-ray showed gas under the diaphragm. 

At operation cloudy, bile-stained fluid was found in the abdomen. An acute 
uleer was found just on the gastric side of the pylorus on its anterior surface. No 
adhesions were described in the operative note. The ulcer was closed with interrupted 
stitches, and tags of omentum were sewed over it. 


The postoperative course was uneventful. 


CASE 2.—(D131128.) A 36-year-old American laborer entered the hospital on 
Aug. 20, 1933, ten hours after the onset of severe abdominal pain. Five years be- 
fore the patient had had a similar attack which cleared up spontaneously in a few 
weeks. Six weeks before entry he began to have epigastric pains occurring a few 
hours after meals. These were relieved by soda and vomiting. The day before 
entry the patient had had ‘‘a few drinks.’’ 

On entry he was found to have a rigid, tender abdomen. W.B.C., 22,000; urine, 
three-plus sugar and trace of acetone. A flat x-ray of the abdomen showed no free 
gas. 

Under spinal anesthesia the abdomen was opened and a perforated duodenal 
uleer found which was covered with omentum. A second ulcer crater was noted 
on the posterior wall of the stomach. The ulcer was closed with interrupted stitches 
and the omentum sewed over it. 

The patient re-entered the hospital Aug. 14, 1934, with a similar attack of pain 
of five hours’ duration. His symptoms had completely returned three months before 
the second entry. W.B.C., 26,000; urine again showed sugar and a trace of acetone. 
Blood sugar, 117 mg. per cent. A flat abdominal x-ray showed free gas under the 
diaphragm. 

At the second operation a perforation was found on the anterior surface of the 
duodenum just proximal to the old operative site. The ulcer was again closed and 
covered with omentum. 

The patient re-entered a third time Feb. 15, 1935, with a recurrence of his 
symptoms. At this entry he was relieved on a rigid medical regimen. 


CASE 3.—(D165693.) A 28-year-old Chinese house boy was in the surgical ward 
for the treatment of osteomyelitis of the left femur. On April 4, 1936, he had an 
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attack of severe right upper quadrant pain associated with nausea and vomiting. 
Further questioning showed that he had had similar attacks in the past. Examina- 
tion showed upper abdominal tenderness and spasm. A flat abdominal x-ray showed 
free gas under the diaphragm. 

Under spinal anesthesia the abdomen was opened and a 5 mm. perforation found 
in the duodenum on its anterior aspect. The ulcer was excised and closed and 
omentum sewed over the area. 


The patient re-entered June 7, 1940, with sudden severe pain which caused him 
to collapse five hours before entry. He had not been on a diet and had been having 
‘*stomach trouble’’ since a few months after his first abdominal operation. Exam- 
ination again revealed signs of peritonitis. A flat abdominal x-ray showed free 
gas under the diaphragm. W.B.C., 16,000; urine, negative. 

At operation the same ulcer was found to have reperforated. A simple closure 
of the ulcer was done. 


CASE 4.—(D170382. A 39-year-old laborer entered with a story of severe ab- 
dominal pain nine hours before entry, followed by nausea and vomiting. He had 
had ‘‘stomach trouble’’ for four years. Examination showed signs of peritonitis. 
W.B.C., 15,640; urine, negative. An x-ray of the abdomen showed free gas. At 
operation an ulcer on the anterior surface of the pylorus was found and closed. 

Fifteen months later the patient re-entered for treatment of a urethral abscess. 
At this time he was having all his old symptoms again, especially after a drinking 
bout. 

Two months later he again re-entered with severe abdominal pain of two hours’ 
duration. Examination showed signs of peritonitis. W.B.C., 16,000; urine contained 
sugar and acetone. An abdominal x-ray showed free gas under the diaphragms. 

Postoperatively the patient developed delirium tremens. On the third day he 
became eviscerated after getting out of bed. He died two days later. 


Case 5.—(D125196.) A 27-year-old laborer entered Feb. 4, 1933, with a twelve- 
hour history of generalized abdominal pains radiating to the right shoulder asso- 
ciated with nausea and vomiting. The patient had had two similar bouts of pain 
in the past. In one of these attacks his appendix had been removed at another 
hospital. On examination he had spasm and tenderness in the upper abdomen. A 
flat x-ray of the abdomen showed free gas under the left diaphragm. The patient 
refused surgery as he felt he was improving. 

The localized peritonitis gradually subsided. A gastrointestinal series showed a 
duodenal ulcer. 

He re-entered Nov. 28, 1936, with a similar attack of five hours’ duration. His 
vague symptoms had begun again three months before entry. Examination again 
showed free gas under the diaphragm along with the clinical picture of a general 
peritonitis. W.B.C., 13,000; urine, negative. 

At operation many old and new adhesions were found between the pylorus and 
undersurface of the liver. The pylorus was scarred. A perforation was found on 
the anterior surface of the duodenum. It was a large ulcer and there was a kissing 
ulcer on the posterior surface of the duodenum. The ulcer was split and the defect 
closed transversely. 

The patient again re-entered with a recurrence of symptoms on Dec. 10, 1937. 
On a strict dietary regimen the symptoms improved. 


CASE 6.—(D166526.) A 49-year-old American butcher entered May 27, 1936, 
with a ten-hour history of sudden onset of severe abdominal pain associated with 
nausea and vomiting. The patient had had two previous entries for renal stones, 
for which he eventuall had a nephrectomy. Examination revealed signs of a 


generalized peritoneal irritation. Air was seen under both diaphragms in the x-ray. 
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At operation a perforation was found on the anterior wall of the duodenum. 
This was sutured transversely and closed. 


The patient re-entered Jan. 25, 1937, with a similar history of seven hours 


>] 


dura- 
tion. He had been symptom free while on his diet, but he had stopped the diet 
three months after his discharge from the hospital. All his symptoms had then 
returned, Examination again showed signs of peritonitis. The x-ray revealed free 
air under the diaphragms. At operation the same ulcer had reperforated. There 
were a few old adhesions present. The edges of the ulcer were excised and the 


uleer was closed. Omentum was sutured over it. 


CASE 7.—(D149153.) <A 20-year-old laborer entered Jan. 21, 1935, with a seven- 


hour history of sudden severe epigastric pain. Seven to eight months before entry 
he had begun to have vague epigastric distress associated with eating and relieved 
by soda. Three days before entry the pain became much worse. Examination 
showed generalized spasm and tenderness. W.B.C., 11,000; urine, negative. 

At operation a perforation of a gastric ulcer near the pylorus on the greater 
curvature was found. This was closed with mattress stitches. 

The patient re-entered Feb. 19, 1958. He had been symptom free for six months 
following the operation. Then his discomfort returned. Two hours before entry 
he had another sudden very severe abdominal pain. In spite of signs of generalized 


‘ 


peritonitis his W.B.C. was again low, 7,800 and no air was seen by x-ray. 

At operation a large amount of stomach contents was found in the free peritoneal 
cavity. A perforation was found on the anterior surface of the duodenum just 
at the pylorus. There were firm omental adhesions in the region of the ulcer. Ap- 
parently the previous ulcer had been just above the present ulcer. No kissing ulcers 
were seen. The ulcer was closed and an omental tab sewed over it. 


CASE 8.—(D68269.) A 47-year-old American laborer entered March 5, 1928, 
with a complaint of abdominal pains of three days’ duration. He had been well 
up to the time the pains began. Just before entry the pain became especially 
severe. He had vomited three times. On entry he was found to have signs of 
generalized peritonitis. W.B.C. 25,000; urine, negative. 

At operation a perforation was found on the lesser curvature of the stomach 
near the pylorus. The perforation was covered with fibrin. It was inverted with 
a pursestring stitch and omentum sewed over the site. 

The patient re-entered Oct. 25, 1928, stating that he had been symptom free 
until one hour before entry. At that time he had a very severe epigastric pain. 
He had signs of a local peritonitis. W.B.C. 29,000; urine, negative. 

At operation very little fluid was found. The perforation was obscured by adhe- 
sions, apparently following the first operation. It seemed as if the same ulcer 
had perforated. The ulcer was 2 cm. in diameter. It was again simply closed. 

He again re-entered Feb. 4, 1929, with a third perforation. The pain had begun 
again only one hour before entry. At operation many adhesions were found. The 
perforation was described as being in the anterior surface of the duodenum. At 
this time the ulcer was closed and a posterior gastroenterostomy done. 

The patient re-entered a fourth time May 9, 1939, because of recurrence of his 
symptoms. He had not remained on a diet. When he was placed on a strict diet, 
he signed his release. 

CasE 9.—(D223467.) A man, 47 years of age, entered April 27, 1940, with a 
complaint of epigastric pain and vomiting of four months’ duration. On Sept. 8, 
1931, he had had a perforated duodenal ulcer sutured at this hospital. His symp- 
toms had recurred soon after the operation and again on Dee. 6, 1939, a second 
perforation of the duodenum had been sutured. His pains had continued unabated 
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and he was gradually losing ground because of constant vomiting. A gastrointestinal 
series showed a duodenal niche but no gastric retention. A gastric resection was 
advised. 


At operation many adhesions were found. There was a large mass in the region 


of the duodenum. When freed, the duodenum was seen to be completely transected 


except for the mucous membrane on the posterior wall. The two ends opened into 
an abscess cavity the size of a fist. 

A wide gastric resection was done with a posterior Pélya anastomosis. At first 
the patient did well. After the stomach tube was removed, he had difficulty in 
swallowing. Barium demonstrated spasm at the junction of the middle and distal 
thirds of the esophagus. This seemed to improve with belladonna and the patient 
was discharged on a strict diet. 

He was brought in June 21, 1940, in extremis from starvation. At autopsy a 
large shallow ulcer of the esophagus was found at the site of the spasm. The stomach 
had healed well. 


CASE 11.—(D219703.) <A 56-year-old white male WPA worker entered Jan. 2, 
1939, with a complaint of dull epigastric pain of eighteen months’ duration. The 
onset had been rather sudden with a bout of fainting followed by passage of several 
large black stools. Since then he would have bouts of pain lasting four to five 
days and then be relatively free of symptoms. About two weeks before entry he 
began vomiting daily. He had lost 15 pounds in weight. On entry his physical 
examination revealed nothing. R.B.C., 5,130,000. No blood present in the stool. 
A gastrointestinal series showed a duodenal ulcer. He was placed on the Sippy 
regimen. 

He re-entered six months later. He had not been improved by his diet and a 
repeated gastrointestinal series showed no change in the size of the uleer. He was 
again discharged. 

On Sept. 16, 1939, two hours before entry the patient had been seized with a 
severe epigastric pain radiating throughout the abdomen. Examination showed a 
boardlike abdomen. W.B.C., 9,200. <A flat abdominal x-ray showed free gas under 
the diaphragm. 

At operation a perforated anterior duodenal uleer was found. This was closed 
with interrupted inverting sutures and reinforced with omentum. He recovered 
uneventfully from the operation and was again discharged on a dietary regimen. 

Feb. 24, 1940, he again re-entered with severe abdominal pain of four hours’ 
duration. He had only been ‘‘fairly well’’ since his last entry, even though he 
had stayed on his diet. 

Examination revealed signs of peritonitis. Urine, negative; W.B.C., 13,200. 
X-ray showed free gas under the diaphragm. 

At operation a perforation was found adjacent to the site of the previous per- 
foration. This previous perforation was identified by the scarring in the duodenum. 
The perforation was closed with interrupted stitches and reinforced with omentum. 
The patient recovered uneventfully. 


CASE 12.—(D211983.) A man, 54 years of age, entered Aug. 20, 1939, because 
of abdominal pain of seven hours’ duration. For two to three years he had been 
having vague epigastric pains relieved by food and soda. The pains became quite 
strong and constant about three days before entry and he vomited several times. 

Examination showed tenderness and spasm in the upper abdomen. W.B.C., 20,600; 
urine, negative; few R.B.C. casts. No free air was seen on the flat abdominal x-ray. 

At operation an ulcer was found to have perforated on the gastric side of the 
pylorus and to have been sealed off with omentum. It was closed with interrupted 
stitches and reinforced with omentum. His postoperative course was uneventful. 

On Feb. 13, 1940, the patient re-entered. He had been asymptomatic even 
though he had not been on a diet since his last operation. However, three days 
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before entry he began to vomit. Four hours before entry he had a severe epigastric 
pain which had been constant up to the time of entry. He was found to have a 
boardlike abdomen. W.B.C., 28,500. Again no gas was seen by x-ray. 

At operation only a few adhesions were present. An ulcer on the gastric side 
of the pylorus, apparently the same ulcer, had perforated. The pylorus appeared 
markedly stenosed. A gastric resection with a posterior Pélya anastomosis was done. 
The patient recovered and was discharged March 9, 1940. 

When last seen on April 13, 1940, he had no complaints. 


SUMMARY 


1. In this series repeated perforations of peptic ulcers have occurred 
in 4 per cent of 300 patients operated upon for perforated peptic ulcer. 
2. A radical gastric resection may offer these patients the best prog- 


nosis. 
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EXPERIMENTAL STUDIES ON ALIMENTARY AZOTEMIA 


I. Rote or Bioop ABsorPTION FROM THE GASTROINTESTINAL TRACT* 
C. Frank Cuunn, M.D., anp Henry N. Harkins, M.D., Detroit, Micn. 
(From the Division of General Surgery, Henry Ford Hospital) 


— the report by Sanguinetti, in 1934, of azotemia occurring in 
nine cases of peptic ulcer hemorrhage, several papers have ap- 
peared and several theories have been advanced in explanation of this 
syndrome. 

The present studies were made (1) to show that such azotemia can 
occur in experimental animals and (2) to attempt to explain the 
mechanism of the syndrome. This latter point is of especial importance 
from the practical standpoint because in some eases the azotemia has 
been offered as evidence for such disturbed liver and renal function 
that operation has been deemed contraindicated. If, on the other hand, 
the phenomenon is merely due to absorption of lost blood or some other 
simple mechanism, it should not be a contraindication to operation. 


REVIEW OF LITERATURE 


In nine cases of hemorrhage from gastric and duodenal ulcers, San- 
guinetti,’ as stated above, observed increased blood urea values. These 
were caused, he assumed, partly by an increased destruction of protein 
in the body and partly by the resorption of the large quantities of blood 
accumulated in the intestines. In keeping with this view he succeeded 
in a few experimental cases in obtaining increased blood urea values 
subsequent to oral administration of blood in normal human beings and 
in guinea pigs. It is of interest that his experimental rises were much 
smaller than his observed clinical ones. This ean partly be explained 
by the fact that he took readings only every twenty-four hours and thus 
undoubtedly missed the peak of the rise in his experiments. He stated: 
‘‘El aumento de la urea sanguinea se debe en estos caso a la absorcion 
intestinal de considerable cantidad de proteinas’’ (‘‘the augmentation of 
the blood urea was due in our cases to the intestinal absorption of a 
considerable quantity of protein’’) and also to augmentation of general 
metabolism and to chloropenia. 

In 1935 Christiansen? described two eases of uremia following gastric 
hemorrhage and thought the condition arose from toxie action of the 
blood in the intestinal canal. Christiansen coneluded that, while a few 
of the late deaths following bleeding ulcer are due to such complica- 
tions as peritonitis in a majority of cases from perforation, embolism, 
pneumonia, ete., the fatal outcome results from what he ealled ‘‘ezx- 


haustio virium.’’ 


*A portion of the thesis submitted by C. Frank Chunn to the Graduate School of 
the University of Michigan in partial fulfillment of the requirements for the degree of 
Master of Science in Surgery. 

Received for publication, August 27, 1940. 
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On the basis of his observations he postulated that: ‘‘This so-called 

‘exhaustio virium’ covers actually a condition of extrarenal hyper- 
azotaemia, which may be preceded and accompanied by achloruria, and 
that this condition may be treated successfully by administration of 
sodium chloride. . . . The theory is advanced that in these cases the 
hyerazotaemia is a symptom of an intoxication arising from absorption 
of toxie substances that are formed by bacterial decomposition of the 
blood stagnating in the intestinal canal, and that this intoxication is 
further aggravated by demineralization from excessive flushing of the 
organism by water.’’ 

Meyler* opposed this theory and experimenting with guinea pigs 
found dehydration an important factor after bleeding the pigs 8 to 13 
e.c. of blood every two days for several days with a resultant state of 
‘‘uremia’’ within four or five days. The sodium chloride concentration 
of the blood in all cases was at a normal level or slightly increased. If, 
however, he gave 50 ¢.c. of saline solution daily to the guinea pigs, the 
diuresis increased and a maximum negative nitrogen balance was pres- 
ent. The animals survived and did not show an increase of blood urea 
concentration. 

Meyler stated that starvation also plays a role similar to dehydration 
in the development of extrarenal uremia, for in starvation the body 
lives on its own substance. As proof of this, he starved a guinea pig 
for three days but gave 20 ¢.c. of saline solution subeutaneously daily. 
This resulted in an increase in hemoglobin from 88 to 113 per cent and 
in blood urea from 40 to 130 mg. per cent. It would seem that the above 
experiment would indicate dehydration and associated blood coneentra- 
tion as the primary factor, with starvation playing a more minor role. 

In 1936 Alsted* reported 26 cases suffering from hematemesis and 
melena originating from gastric or duodenal ulcer, esophageal varices, 
and carcinoma of the gastrointestinal tract. He found blood urea values 
of 50 mg. per cent and above in 13 of the 26 patients; 9 showed a high- 
est value between 39 and 50 mg. per cent; in 4 patients only did he ob- 
serve blood urea values below 39 mg. per cent. The renal function was 
determined in 4 patients with inereased blood urea and no reduction 
of kidney function was found. He, therefore, assumed that the increase 
of blood urea in these cases was caused by resorption of blood in the 
intestine and by dehydration of the tissues. 

In 1936 Meyler® in a second paper on ‘‘Uraemia Due to Dehydration”’ 
reported an experiment in which the blood urea content of a guinea pig 
was increased from 45 to 197 mg. per cent in a six-day period, during 
which time the animal was dehydrated. The renal function remained 
unimpaired until the sixth day. He concluded that the functional renal 
impairment due to low blood pressure caused by dehydration and sub- 
sequent decreased circulating blood volume, was such that the kidneys 
were unable to carry off the nitrogenous waste products. This was espe- 
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cially likely since these latter were increased due to toxie destruction 
of proteins and because of dehydration. 

Glass® in 1932 produced hypochloremia in dogs, at the same time pre- 
venting dehydration and starvation. These studies revealed no notable 
increase of nonprotein nitrogen content of the blood except immediately 
before death, although the loss of chlorides proceeded rapidly to one- 
half the normal chloride level. Glass also found that when the loss of 
chloride was 30 per cent or more the urine and stools contained more 
nitrogen than was present in the ingested food. From this he eon- 
cluded that chloride deprivation causes destruction of protein, but by 
adequate diuresis all of the waste nitrogen is excreted. However, in 
about twenty days the urinary volume of his animals diminished, the 
nonprotein nitrogen content of the blood inereased rapidly and the 
dogs died. Glass assumed that the marked decrease of electrolytes must 
have led to this diminished diuresis as there was no dehydration at all 
in these experiments. By giving large amounts of sodium chloride he 
could combat the uremia. 

Suéic? in 1935 reported elevation of the urea content of the blood in 
6 of 7 patients with hematemesis and melena. Five of these had duo- 
denal ulcer, 1 a gastrie ulcer, and 1 cirrhosis of the liver. In investi- 
gating this, he fed 500 and 1,000 Gm. of calves’ blood respectively to 
2 patients and found no increase in the blood urea content one and two 
days later. He also observed no increase of blood urea in 5 patients 
with hemoptysis, not any in 2 patients starved for three days, and none 
in a professional donor after the withdrawal of 600 ¢.c. of blood. He 


stated that the condition is not due to dehydration, because it can de- 


velop in the presence of adequate fluid intake. 

Schiff and Steveus® in 1939 in a report of 7 cases of hemorrhage into 
the gastrointestinal tract in which death followed determined the blood 
urea nitrogen values within the first three days of the hemorrhage. In 
4 eases values for blood urea nitrogen were 50 to about 105 mg. per cent ; 
‘‘in all of these there was repeated hemorrhage, and varying amounts 
of blood were found in the gastrointestinal tract in the three in which 
autopsy was done.’’ In the fifth ease, also with ‘‘repeated hemorrhage, ”’ 
the blood urea nitrogen decreased from about 42 to about 33 mg. per 
cent. In the sixth ease in which bleeding was due to an aortic aneurysm 
which had ruptured into the esophagus followed by profuse hematemesis, 
the blood urea nitrogen remained in the vicinity of 16 to 17 mg. per 
eent until death. It is interesting to note that in this case ‘‘there was 
practically no old blood in the intestinal tract.’’ This tends to con- 
firm the theory that the prerequisite for the development of azotemia 
is the presence of blood in the intestinal tract. In Schiff’s seventh case, 
in which bleeding had preceded admission to the hospital and none oc- 
curred during hospitalization, the blood urea nitrogen advanced from 
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40 to 52 mg. per cent in twenty-four hours and returned to normal 
twenty-four hours later. 

These reports would seem to indicate that the degree of azotemia in 
the preceding cases was in direct proportion to the amount of blood in 
the gastrointestinal tract and to some extent depends upon how long the 
blood has been there. 

Stevens and co-workers? in a recent paper agreed with the earlier work 
of Alsted* and showed much more conclusively that renal functions may 
be either normal or reduced in the presence of the azotemia which fol- 
lows hematemesis. These authors studied 4 cases of hematemesis in 
which the blood urea nitrogen values were increased, the values ranging 
from 37 to 64 mg. per cent. The kidney function in these cases, as de- 
termined by the urea, inulin, and phenol red clearances and also by eal- 
culating the effective renal blood flow (from the phenol red clearance 
and hematocrit by using the average phenol red diodrast clearance ratio 
of 0.56 of Smith, Goldring, and Chasis’®), was normal in one ease and 
moderately decreased in the second case but considered not sufficiently 
reduced to account for the elevated blood urea nitrogen. 

In the third ease all of the clearances and the effective renal blood 
flow were reduced. However, fourteen days later no significant change 
in renal function or in effective renal blood flow was observed although 
the blood urea nitrogen was normal. The fourth case showed a reduc- 
tion of all clearances and of effective renal blood flow. Three days 
later, when the blood urea nitrogen was 15 mg. per cent, there was no 
significant difference in either renal function or the effective renal blood 
flow. Stevens and associates’ concluded from these observations that 
the reduction in the urea clearance may be due to the decreased renal 
blood flow but is insufficient to account for the increased blood urea 
nitrogen content and finally that the reduced clearance persists in spite 
of the return of blood urea to normal. 

Recently Schiff and co-workers" gave citrated human blood by stom- 
ach tube to a group of 15 individuals free from renal disease. One 
thousand cubic centimeters were administered as a single dose to 7 
members of the group, while a total dosage of 2,000 ¢.c. was given to the 
remaining 8 members in divided doses at four-hour intervals. A maxi- 
mum blood urea nitrogen concentration of 24 to 57 mg. per cent was 
obtained within twenty-four hours of the single dose of blood. This was 
followed by a drop to normal on the second day in 5 and on the third 
day in 3 members of the group. The same typical rise within twenty- 
four hours and drop to normal also occurred in the remaining members 
receiving the total 2,000 ¢.c. of blood. 

In discussing Schiff and associates’! experiments, Crohn’ stated 
that ‘‘the element of shock is the real factor, and the significant rises 


of urea oceur only when the hemorrhage is acute, precipitate, and large 
in amount, and the rises of urea are proportionate to the degree of shock 
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rather than degree of loss of blood.’’ This statement, in certain in- 
stances at least, does not apply to clinical cases and certainly is diffieult 
to correlate with the experiments of Schiff and others and with ours 
that we will present in this paper. 

Kaump and Parsons'**'° also studied experimentally the azotemia 
following hemorrhage into the gastrointestinal tract. In his experiments 
varying amounts of blood were aspirated from the hearts of dogs. The 
blood was then given by stomach tube to the dogs. Blood urea deter- 
minations were made every four hours, following the ingestion of blood, 
for three days. Kaump observed a primary rise in blood urea in twenty- 
four hours followed by a drop to normal and a secondary lesser rise in 
forty-eight hours followed by a return to normal. He coneluded that 
the azotemia produced was due (1) to the loss of blood and (2) to the 
increased absorption of blood from the gastrointestinal tract causing 


an inerease in body protein. 
EXPERIMENTAL 


Method.—Citrated beef blood was given by stomach tube to a group 
of six dogs. The dogs were young, healthy females apparently free from 
renal disease. Their weights varied from 9 to 21.7 ke. and the hemo- 
globin values from 10.7 to 16.8 Gm. per 100 ¢.e. 

Urea nitrogen determinations, using essentia'ly the same method as 
that of Van Slyke and Cullen,’® were made every four hours* on blood 
from the external jugular vein of each dog from one to three days pre- 
ceding each series of experiments. This was done in order to determine 
the normal blood urea nitrogen values for each dog since the individual 
animals were noted to show minor variations. Furthermore, it was 
found that each dog showed definite fluctuations in blood urea nitrogen 
values during the twenty-four hours. This was as much as 13 mg. per 
cent in some instances when the dogs were fed only once a day. As a 
rule the highest peak of the twenty-four hours’ fluctuation was found 
to occur during the night. This was directly opposite to the findings of 
MacKay and MacKay" in normal human beings. However, the degree 
of fluctuation was comparable and could be decreased by divided meals. 
Therefore, during all experiments the dogs were given their usual amount 
of food divided into four small meals daily. Water was also given 
freely in the usual amounts. 

After each blood urea nitrogen curve was established, the dogs were 
given varying amounts of citrated beef bloodt by stomach tube in single 
and in divided doses. Three cubie centimeters of blood were taken from 
the jugular vein five times daily, as previously stated, for three to four 


days. Daily hematocrit and hemoglobin determinations were made. 


*Later changed to five specimens daily, taken at 12:00 M., 2:00 and 8:00 A.M., and 
at 4:00 and 8:00 P.M. 
Dog blood was used in two experiments as indicated in Fig. 1. 
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RESULTS OF WHOLE BLOOD ADMINISTRATION 





It was found that from three to seven hours after the administration 
of usually 200 ¢.c. of citrated beef blood by stomach tube, a definite 
elevation of blood urea nitrogen was present in twelve different experi- 
ments. Of the three dogs that received the single 200 ¢.c. dose of blood, 


a maximum blood urea nitrogen concentration was reached in from 
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Fig. 1.—The effect of whole blood by stomach tube in the production of alimentary 
azotemia. Results are shown for three dogs after a single dose of blood. In each 
instance the curve extended for twenty-four hours before and after that shown with 
practically no rise. 
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Fig. 2.—The effect of whole blood by stomach tube in the production of alimentary 
azotemia, 
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five and one-half to seven and one-half hours, and returned to normal 
levels in nineteen and one-half to twenty-one and one-half hours from 
the time the blood was administered as seen in Fig. 1. 
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3.—The effect of whole blood by stomach tube in the production of alimentary 
azotemia. 
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Fig. 4.—The effect of whole blood by stomach tube in the production of alimentary 
azotemia, 


In the nine experiments in which the dogs received larger amounts of 
citrated blood in divided doses, the initial elevation of blood urea nitro- 
gen was observed after intervals varying from three to eight hours. 
Two-thirds showed the elevation in five hours or before. The maximum 
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blood urea nitrogen concentration was obtained in anywhere from five 
and one-half to nineteen hours, depending on the amount of blood and 
the number of doses. The return to normal after the maximum blood 
urea nitrogen concentration was reached occurred quite rapidly in most 









cases, as seen in Figs. 2, 3, and 4. However, the average total length of 
time during which azotemia exists was increased when very many blood 
administrations were given, as seen in Fig. 5. 
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Fig. 5.—Staircase effect of repeated doses of blood by stomach tube in the production 
of alimentary azotemia. 
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Fig. 6.—Lack of correlation between anemia and blood urea nitrogen elevation. 
Highest values of blood urea nitrogen in twenty-three experiments and coexistent 
hematocrit percentages. It is to be noted that, if amything, a line drawn through the 
average of the charted points would slant from left below to right above indicating 
actually decrease in the blood urea nitrogen level with low hematocrit. 
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The daily hematocrit determinations revealed a slight but progressive 
anemia from day to day as the experiments proceeded. This, however, 
was so slight as to be of little importance either in the cause or preven- 
tion of azotemia as seen in Fig. 6. This figure indicates that, if any- 
thing, the dogs with slight anemia had a lower blood urea nitrogen 
value. This cannot be correlated with the fact that red cells contain more 
urea than plasma. 

Blood urea nitrogen determinations were made on two ecross-cireulated 
dogs in terminal traumatic shock of over three hours’ duration. These 
values were 21.9 and 22.9 mg. per cent, respectively. These are only 
slightly elevated above normal and represent what is in many eases only 
the upper limit of normal. During the period of shock the blood pres- 
sure of both dogs was below 60 mm. and showed a progressive fall; in 
addition there was a progressive hemoconcentration until death. Autopsy 
of both dogs revealed gross hemorrhagic congestion of the mucosa of the 


entire small bowel. 
‘ALIMENTARY AZOTEMIA,’’ A PROPOSED NEW TERM 


The name azotemia has been applied to this syndrome ever since 
Sanguinetti wrote his first description of it. The word azotemia is de- 
rived from two Greek words meaning ‘‘life blood’’ and prefixed by 
‘‘a’? to give the meaning ‘‘negative life blood.’’ The term azotemia 
later came to mean the presence of urea or other nitrogenous bodies in 
the blood, especially when in increased amounts. 

Reasoning from analogy to the commonly used term alimentary gly- 
ecosuria (which might be more properly termed alimentary hyper- 


glycemia), it seemed logical to us that the urea syndrome be termed 
alimentary azotemia. The mechanism in each ease is the same and the 
adjective is used in both instances to differentiate the condition under 
consideration from a similar one in result but a different one in causa- 
tion. Use of the name extrarenal azotemia is not definitive enough and 
furthermore leads to confusion with the so-called hepatorenal syndrome 
which we believe is not at all related to the condition we are considering. 


SUMMARY 


A review of the literature was made concerning the etiology of 
azotemia following hemorrhage into the gastrointestinal tract. 

The intragastric administration of citrated beef blood in twelve ex- 
periments on six dogs revealed an initial elevation of blood urea nitrogen 
in three to eight hours, a maximum concentration in five and one-half 
to nineteen hours (depending on amount given and number of doses), 
and a return to normal levels in six to nineteen and one-half hours fol- 
lowing the last administration of blood. The dogs were not starved, 
dehydrated, markedly anemic, hypochloremic, or in shock. Admin- 
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istered blood was carefully analyzed and found normal in blood urea 
nitrogen content as shown in Table I. 









TABLE I 












ANALYSIS OF SPECIMENS OF WHOLE BEEF BLOOD USED FoR INTRAGASTRIC 
ADMINISTRATION TO DOGS IN THESE EXPERIMENTS 
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SPECIMEN HEMOGLOBIN HEMATOCRIT UREA NITROGEN Cans 
NO GM. & Y// MG. % viene tieryy 
NO, iM. C /e MG, “/c GM. % 
] 11.0 3.0) 19.1 4.30 
2 12.6 30.0 9.9 4.96 
3 13.0 37.0 17.7 5.20 
4 10.0 D.0 16.1 4.52 
5 16.9 
Average 11.7 35.1 15.9 4.74 















Blood urea nitrogen values were only slightly elevated in two dogs 





in terminal traumatic shock. 


CONCLUSIONS 


1. An inerease in blood urea nitrogen oceurs in the dog following the 
intragastric administration of whole blood. 













2. In these experiments starvation, dehydration, bleeding, hypo- 
chloremia, and shock did not play a major part in the production of 
azotemia. 

3. The term alimentary azotemia is proposed for this condition and 
it seems logical to assume that much of the rise in blood urea nitrogen 
observed in clinical cases of bleeding peptie ulcer is due to the same 
phenomenon. 
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OBSERVATIONS ON THE DISAPPEARANCE OF EXPERIMENTALLY 
BLoop AMYLASE AND LIPASE 
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H. L. Popper, M.D., anv F. PLorKke, M.D., Cuicaco, IL. 
(From the Department of Gastro-Intestinal Research of Michael Reese Hospital) 


HE RECENT interest in acute panereatie disease has brought 








forth a great number of publications on blood amylase and lipase. 
In earlier papers the senior author (H. L. P.) stressed the clinical 
importance of the blood amylase test and its diagnostic limitations ;?) ? 
it was found that, while the concentration of lipase* may be of diagnostic 
value, the results often are not as constant and unequivocal as those 
of amylase tests. These lipase tests were performed by determining 





the concentration of atoxyl-resistant tributyrin-splitting enzyme. 
Chiray, Berdet, and Taschner* and Crandall and Cherry’ have shown 
that an olive oil-splitting enzyme, i.e., a true lipase, and not a tributyrin- 
splitting esterase is increased in concentration in the blood more or 
less regularly in experimental and clinieal disturbances of the pancreas. 
Clinical investigations of this lipase have not been performed on a larger 
seale, except by Comfort and Osterberg.° Their results are, however, 
very similar to those obtained by the senior author (H. L. P.) on 
atoxyl-resistant esterase. 














Daily determinations in acute pancreatic disease have shown that the 
increase of blood amylase concentration is present only for a limited 
time. The concentration begins to decline after a few days and a normal 
level is re-established very soon, whether the pathologie process in the 
pancreas is progressive or not. This fact reduces greatly the diagnostic 
value of the amylase test; normal amylase values would preclude acute 
pancreatic disease only if performed within three to five days of the 
suspected attack. Blood enzyme studies in eases of disturbance of the 
panereas following gall bladder surgery’ and stomach resection® have 















shown us that sometimes the amylase concentration of the blood decreases 
even before the third day, indicating that the pathologie process in the 
pancreas was receding. It is an open question as to why the elevation 
of blood amylase and lipase in acute progressive pancreatitis is of such 
short duration. It would seem logical to assume, for the time being, 
that this elevation persists only for such a period of time as the glands 
of the pancreas remain functioning and thus enzymes may be liberated 
into the blood and lymph.® 

In order to put this assumption to an experimental test, the rate 
of disappearance of artificially raised blood enzyme concentration was 


*Aided by the A. B. Kuppenheimer Fund. 
Received for publication, Aug. 3, 1940. 
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studied in dogs. Three methods were employed: (1) intravenous injee- 
tion of commercial trypsin solution containing large amounts of amylase 


and lipase, besides the trypsin; (2) infusion of blood from a dog with 





acute pancreatic damage into a normal animal; and (3) injections of 






acetyl-betamethylcholine and eserine. 

Serum amylase was determined using the one-half-hour method of 
Wohlgemuth.’° Amylase concentration is expressed by the degree of 
dilution at which 1 ¢.c. of the diluted serum will still hydrolyze 1 e.e. 
of an 0.1 per cent starch solution at 38° C. within thirty minutes. We 
are aware of the shortcomings of this method. We chose it, however, 









because we were interested in considerable changes of the serum amylase 
rather than in small variations. Besides, the method is reliable and is 
particularly fit for clinical purposes. Serum lipase was estimated by 
the method of Crandall and Cherry; units of lipase are expressed in 
eubie centimeters of n/20 NaOH. 








EXPERIMENTS 





1. Each of two dogs weighing 15 and 18 kg. received an intravenous 
injection of 20 ¢.c. of a filtered 2 per cent solution of commercial trypsin 
1:200* in saline solution. Table I shows the amylase and lipase values 
found in the trypsin solution and in blood samples drawn from the dogs 










TABLE I 
















oF 20 c.c. oF 2 





AMYLASE AND LIPASE FOLLOWING INTRAVENOUS INJECTION 


PER CENT TRYPSIN SOLUTION 






SERUM 












































poaang: erie: | AMYLASE | LIPASE 
4 Experiment 1 
a | | 
Trypsin solution | 64,000 4.70 
Dog’s serum 
Before injection 128 0.60 
After injection 
5 min. 512 2.20 
30 min. 512 
1 hr. 512 
2 hr. 912 3.60 
3 RK 256 3.80 
4 hr. 256 3.60 
5 hr. 256 53.40 
7 hr. 256 
9 hr. 128 0.60 
Experiment 2 
Trypsin solution 64,000 9.84 
Dog’s serum 
Before injection 128 0.00 
After injection 
10 min. 512 1.64 
1 hr. 256 3.00 
2 hr. 256 2.24 
4 hr. 256 
6 hr. 128 1.48 
8 hr. 128 1,20 
24 hr. 128 0.60 













*We are obliged to Dr. D. Klein, Wilson Laboratories, Chicago, for a supply of 
concentrated trypsin. 
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before and at regular intervals after its administration. A marked 
increase of both serum amylase and lipase was found a few minutes 
after injection. In Experiment 1 serum amylase remained at this 
elevated level for some time and began to decline after 2 hours; 
whereas, a decline was found in Experiment 2 after 1 hour. The original 
level of amylase was re-established in Experiment 1 after 9 hours; in 
Experiment 2, after 6 hours. Serum lipase showed a_ progressive 
increase. The highest value appeared in Experiment 1 after 3 hours; 
in Experiment 2, after 1 hour. The restoration of the original lipase 
level was found in Experiment 1 after 9 hours; in Experiment 2 a 
slight increase of lipase was still present after 8 hours; 24 hours after 
injection the serum lipase had returned to a normal level. 

The injection of the trypsin solution was followed by marked symp- 
toms of shock. We believe that our results are nevertheless instructive 
because acute pancreatic disease in man is very often accompanied by 
shock and because shock will probably retard and not shorten the 
return to normal of blood enzyme concentration. 

These experiments, however, were performed with administration of 
heterologous enzymes and the results are open to objection. There- 
fore, the following experiments were performed. 

2. Two dogs with compatible blood were used.'! Acute damage of 
the pancreas was produced in one of them under nembutal anesthesia 
by injection of 3 ¢.c. of its own gall bladder bile into the main pan- 
creatic duct and subsequent ligature of the duct. Serum amylase of 
this dog was determined every hour and after six hours a marked in- 
crease of blood amylase was found. At this time citrated blood was 
withdrawn aseptically and stored in a refrigerator. On the following 
day blood was drawn from the second dog and replaced immediately 
by the warmed blood from the first dog. This procedure was repeated 
several times until approximately 60 per cent of the circulating blood 
had been replaced. Serum amylase and lipase concentration of the 
stored blood and of blood samples drawn from the infused dog before 
and at regular intervals after the blood exchange are shown in Table IT. 


TABLE II 





INFUSION OF PANCREATITIS BLOOD INTO DoG 





EXPERIMENT 3 | AMYLASE | LIPASE 
Pancreatitis blood serum 512 1.00 
Dog’s serum | | 
Before infusion 64 0.00 
After infusion | 

Y% hr. 256 0.00 
1 hr. 128-256 0.20 
3 hr. | 128 | 0.00 


5 hr. 64 













The highest concentration of amylase was found in the first sample, 


drawn one-half hour after infusion. The amylase level declined 
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gradually in the subsequent blood samples and after five hours amylase 
concentration had returned to its original level. The lipase coneentra- 
tion of the infused blood was increased but slightly and no appreciable 
change of the serum lipase level was found in the second dog. 

3. Finally the duration of increased concentration of blood enzymes 







following drugs which stimulate secretion of the pancreas was deter- 
mined (Table IIT). 

Recently Antopol, Schifrin and Tuchman” as well as Friedman and 
Thompson’* have shown that injection of acetyl-beta-methyleholine and 






eserine causes an increase of the blood amylase concentration in dogs 
and they demonstrated that this was due to stimulation of the pancreas. 

A dog of 11 kg. body weight received 3 mg. of acetyl-beta-methyleholine 
(mecholvl)* and 0.5 mg. of eserine sulfate by hypodermic injection. 
The highest level of serum amylase was found (Table III), 314 hours 










TABLE IIT 








AMYLASE AND LIPASE FOLLOWING SUBCUTANEOUS INJECTION OF 
MECHOLYL AND ESERINE 





SERUM 





EXPERIMENT 4 l "AMYLASE 






























LIPASE 

Before injection 128 0.40 
After injection | | 

1 hr. 256 | 1.70 

3% hr. 1024 | 1.70 

6 hr. | 512 | 0.30 

8% hr. | 512 0.20 

11 hr. | 256 0.20 

24 hr. 128 0.00 















following administration of the drugs. Then the amylase concentra- 
tion decreased slowly and returned to its original level between the 
eleventh and twenty-fourth hours. Determinations of serum lipase 
showed a distinct but not very marked increase after 1 hour; after 
31% hours the concentration was still unchanged, but after 6 hours the 








original lipase level had been re-established. 








RESULTS 






Serum amylase rose to a fourfold concentration in Experiments 1, 
2, and 3. Return to the original level took place between the seventh 
and ninth hours in Experiment 1, between the fourth and sixth hours 
in Experiment 2, and between the third and fifth hours in Experiment 
3. Experiment 4 showed an eightfold increase of serum amylase 314 
hours after injection of the drugs, and a return to its original level 
took place between the eleventh and twenty-fourth hours after injection. 
Inasmuch as it had decreased considerably 11 hours after administra- 
tion of the drugs, we may assume that the original level had been 










attained shortly afterwards. 
Experiments 1, 2, and 3 show that the body begins to eliminate an 








inereased blood amylase very promptly. The longest persistence of 











*We are obliged to Merck & Co., Inc., Rahway, N. J., for supplies of mecholyl. 
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increased amylase was found in Experiment 1 in which it remained at 
the same high level for 2 hours. But in Experiments 2 and 3 the 
beginning of decline was demonstrable already within the first hour. 
/xperiment 4 must be considered separately because the effects of 
the drugs seem to persist for some time, apparently causing a pro- 
longed discharge of enzymes into the cireulation. The fact that in 
this experiment the serum amylase level rose to its maximum value 
during the first 314 hours after injection shows that at first the 
amount of enzyme which‘entered the circulation did exceed the amount 
eliminated. After 314 hours, however, a gradual decrease occurred. 

It is very probable that there is an analogous course of the blood 
enzyme curve in human pancreatitis. One may assume that persistence 
of high blood amylase in acute pancreatic disease is caused by a con- 
tinuous entrance of more enzymes into the circulation than ean be 
eliminated, and that during this period the pathologie process in the 
pancreas is active. 

A diminishing or a decreased level or serum amylase, on the 
other hand, shows that the discharge of enzyme into the circulation is 
lessening and that, therefore, the balance of inflow and elimination has 
become negative. Damage to the pancreas is accompanied by an inflow 
of amylase into the circulation for a few days (usually three to five 
days), and after this time the secretory activity of the pancreas has 
probably ceased by damage or by destruction of the organ. Thus, a 
decrease of blood amylase usually occurs three to five days after the 
beginning of pancreatitis in man, in spite of the continuation of the 
pathologie process. On the other hand, an earlier decline of blood 
amylase concentration indicates the subsiding of pancreatic disease, 
usually of lesser severity. 

Blood lipase levels behaved similar to those of amylase in Experi- 
ments 1, 2, and 4. Restoration of normal lipase concentration occurred 
within several hours. It is of interest to note that mecholyl and eser- 
ine raise both the amylase and the lipase concentration of the blood. 


SUMMARY AND CONCLUSIONS 


The time for elimination of increased blood amylase and lipase was 
studied in dogs after intravenous administration of commercial trypsin 
solution (containing also lipase and amylase), after transfusion of 
blood rich in amylase, and after injection of mecholyl and eserine. 
Elimination of increased blood amylase and lipase begins very quickly 
and lasts several hours. It is believed that the level of blood amylase 
and lipase is determined by the balance between their inflow into, and 
their elimination from, the circulation. 

The results of our experiments permit the following conclusions on 
the concentration of blood enzymes in human pancreatitis: 

1. A high blood amylase level over several days indicates that 
enzyme inflow into the circulation exceeds the elimination and is 
a sign of an active pathologie process in the pancreas. 
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2. The secretory function of the damaged pancreas stops usually 
three to five days after the beginning of the disease, and this is followed 
by a decrease of the blood amylase level. If the blood amylase level 
declines before that time, one may conclude that a less severe pathologie 


process of the pancreas is subsiding. 


We are obliged to Dr. H. Necheles, Dr. F. Neuwelt, and Mr. Wm. Olson for advice 
and help. 
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TWO-STAGE RESECTION OF CARCINOMA OF THE 
AMPULLA OF VATER* 


RANDALL B. MoreLANb, M.D., ANpD BromMLeEy S. FREEMAN, M.D., 
Hines, IL. 
(From the Tumor Service, Edward Hines, Jr., Memorial Hospital) 


HE RADICAL two-stage resection of carcinoma of the ampulla 

of Vater was first advocated by Whipple, Parsons, and Mullins! 
in 1935. In April, 1938, Whipple? collected and briefly reported 11 
eases in which radical resections had been performed. Although the 
two-stage procedure was not employed in all, patients in 5 of these 
11 reported cases survived the operation. Brunschwig* in November, 
1937, reported a successful two-stage resection of the duodenum and 
head of the pancreas for carcinoma. The patient died on the eighty- 
fifth postoperative day of extensive intra-abdominal metastases. Crile‘ 
in October, 1938, reported a successful resection of the head of the 
pancreas by the two-stage method but the patient died eighteen months 
later.t Lllingworth® in May, 1939, reported a case in which a two- 
stage resection was performed. The patient died on the forty-third 
postoperative day due to leakage from the stump of the common bile 
duct. 

Until recently radical operations on the pancreas were seldom con- 
sidered justified and resections were attempted almost exclusively for 
small growths about the ampulla. These tumors were approached 
either through the anterior wall of the duodenum or from behind after 
mobilizing the duodenum. The bile and pancreatic ducts were severed 
and usually left to drain into the crater in the head of the pancreas and 
through the opening into the duodenum. The results obtained by these 
surgical procedures were not good; operative mortality was very high 
and pancreatic and biliary fistulas were frequent. Postoperative com- 
plications and recurrences were common. Of the 76 cases reported by 
Hunt and Budd® in 1935, there were 29 deaths, a mortality of 39 per 
cent. Because of the short follow-up, the end results are difficult to 
evaluate, but there probably were only 7 cures out of the 76 cases 
(9 per cent). 

Halsted’ in 1898 removed a full segment of the duodenum and a 
wedge-shaped section of the head of the pancreas with end-to-end 



































*Published with the permission of the Medical Director of the Veterans’ Administra- 
tion, who assumes no responsibility for the opinions expressed or conclusions drawn by 
the authors. 

*The patient died as a result of a stricture of the cholecystogastrostomy stoma. 
Shortly before death he developed typical vitamin A deficiency with night blindness 
and keratoses (personal communication). 

tThis high percentage of cures may be attributed to several factors, the most 
important being the size of the tumor resected which varied from a “pea” to “robin’s 
egg size.”’ 


Received for publication, June 10, 1940. 
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closure of the duodenum and reimplantation of the pancreatie and bile 
ducts into the duodenum at the site of the anastomosis. Although the 
method has since been employed many times, the results have been 
unsatisfactory. 

Cooper® in December, 1937, reported 14 cases of carcinoma of the 
ampulla of Vater with no cures. 

Hope of cure in the larger and more infiltrative lesions lies only in 
radical resection, preferably in stages. These patients are jaundiced 
and are poor operative risks. The initial procedure, following adequate 
preoperative preparation, should be to relieve the jaundice. A _ pre- 
liminary cholecystotomy may be performed, if necessary. If the 
patient’s condition will permit, it is believed best to open the abdomen, 
establish the diagnosis, and construct a choleeystojejunostomy on the 
Roux principle. The second stage may be performed after a few 
weeks when the jaundice has cleared, the bleeding time has returned to 
normal, and the patient is in condition to withstand the radical resection. 

The anastomosis of the gall bladder to the jejunum, on the Roux 
principle, was carried out on the following case. This was recommended 
by Whipple? in 1938, but there has been no other case reported in which 
a two-stage resection has been completed in this manner.* 


CASE REPORT 


The patient, E. T. E., a white male, 38 years of age, was admitted April 18, 
1959. Jaundice first appeared in August, 1958, associated with attacks of colicky 
pain in the right upper quadrant. Stools became clay colored, jaundice increased, 
and weakness and weight loss were progressive. Bright red blood was found in 
the stools in January, 1939, at which time the patient was bedridden and had noted 
a total weight loss of forty pounds. In February, 1959, a cholecystotomy was per- 
formed elsewhere. There was a temporary decrease in the jaundice, but drainage 
was inadequate due to the formation of several fistulas and pocketing of bile in the 
abdominal wall, and in a few weeks the jaundice became as deep as before the 
operation. 

Examination revealed an undernourished white male with deep clinical jaundice. 
There was a right rectus sear healed except for a biliary fistula. Another fistula 
to the right was located over a swelling of the abdominal wall from which about 
90 e.c. of bile could be expressed. The liver was 10 em. below the costal border, 
There was no intra-abdominal fluid. Temperature was 98.4°; respiration, 14; pulse, 
66; blood pressure, 110/72. 

The laboratory findings were as follows: Urinalysis: 2 plus albumin, moderate 
W.B.C., occasional R.B.C., bile present. Blood examination: Erythrocytes, 4.4 mil- 
lion; hemoglobin, 80 per cent; leucocytes, 5,000, Coagulation time was five minutes 
and bleeding time was two minutes. Serology was negative. The icterus index was 
reported 16.5, although the patient appeared to be deeply jaundiced. The van den 
Bergh test gave a delayed direct reaction. An x-ray of the chest was normal. 
Lipiodol injected into the biliary sinus showed a collection in the abdominal wall 


and did not visualize the biliary tract. 


*Although Whipple has completed Roux procedures in two cases, the patients 
did not survive sufficiently long for him to consider them of any value as data in 
reporting the procedure (personal communication), 





ERY 


I 


— 
lon 
= 
-) 
RN 


10119}UB 


(0) 


SuO[e SBadoU 
IONP 9IIq UOT 





Re ‘pouleip Bare MOUS sMOuTe ! (f)) Awo sounfesfoases 
WIM 8SR1IsS pUuOodsaS Jo udlaIdWMog ‘Ee { ‘uinuesponp ayy jo UOT}OOSUBAZ puB ‘onp afiq uoUUIOD 3 JO UOleSIT ‘(4qd) UleA 
. © by by aic 


JO UOISIOUL JO su, Sur ‘8938S pUuodIg ‘Z ‘“Siaq “(£f) Awo sounfesfounfoal pue (f9) A ounNfsfojsAdaToyoO paar 
> 94} SUTYOOTG (2) aoUINny SUIMOYUS ‘UOI}B1adO0 Jo ag BYS UY JO uoNnaldwop ‘T ‘sg H “UOT, Biado jo enbiuyoay "S-1I ‘SSIq 
: LN : d : VO, © Shh 


‘egy om 
& ‘SIA > “atl ‘T ‘Sl 














MORELAND AND FREEMAN: CARCINOMA OF AMPULLA OF VATER 715 














First Operation.- 
solutions of glucose and calcium gluconate, and administration of vitamins, inelud- 


Following preparation with high carbohydrate diet, intravenous 


ing vitamin K and bile salts, the patient was operated upon May 15, 1939. 

Under general anesthesia a right rectus incision was made and the biliary si- 
nuses of the abdominal wall were excised. Many intra-abdominal adhesions were 
separated. The liver was enlarged about 10 em. below the costal margin. The gall 
bladder was distended and the wall thickened. The common bile duct was dilated 
to 2.5 em. in diameter. In the head of the pancreas a stony hard nodular mass 
was palpated, approximately 5 em. in diameter. No metastases nor enlarged lymph 
nodes were found. A diagnosis was made of carcinoma of the head of the pancreas 
and ampullary region. Approximately 20 inches below the ligament of Treitz, the 
jejunum was severed between clamps. An antecolic anastomosis was established be- 
tween the gall bladder and the distal jejunum, and an end-to-side anastomosis was 
established between the proximal jejunum and the distal jejunum at a site approxi- 
mately 10 inches below the cholecystojejunostomy. (Fig. 1.) The mesentery was 
closed to prevent hernia. Care was taken to avoid constricting the transverse colon. 
The postoperative recovery was uneventful with disappearance of the jaundice and 
rapid gain in weight and strength. Fine catgut technique was used throughout. 

Second Operation.—On July 10, 1939, under spinal anesthesia later supplemented 
with general anesthesia, a wide transverse incision was made. Many adhesions 
were incised. The previously constructed anastomoses were examined and an ade- 
quate stoma found in each. The tumor was palpated, found to be about the same 
size, and was again considered operable. The duodenum was mobilized by dividing 
its right lateral peritoneal attachment, permitting the growth to come forward with 
it. The common bile duct, the superior mesenteric vein, and the portal vein were 
then exposed and were found to be free from the tumor. The common bile duet 
was doubly ligated and severed below the cystic duct. The pancreatoduodenal 
artery was ligated. The duodenum was then divided near the pylorus and again 
in its third portion, and the ends closed. -The pancreatic duct was exposed and 
a wedge-shaped section of the pancreas was removed, the dissection extending 
along the wall of the superior mesenteric and portal veins. (Fig. 2.) Care was 
taken to avoid cutting close to tumor tissue. The dilated pancreatic duct was 
isolated and suture ligated. A small rent made in the portal vein was sutured. 
Bleeding from the large duodenal and pancreatic branches of the superior mesenteric 
vessels was controlled temporarily by packing and later by ligation. The raw 
pancreatic surface could not be closed completely although several interrupted 
mattress silk sutures were placed to bring it together partially and to reduce the 
drainage of pancreatic juice. Because of a very short transverse mesocolon, an 
anterior gastrojejunostomy was performed. Drains were placed down to the are: 
of pancreas resected and the abdomen was closed. (Fig. 3.) During the operation 
1,500 ¢.c. of blood and 5,000 ¢.c. of 5 per cent glucose solution were administered. 
The blood pressure remained fairly constant at about 110/65. The pulse varied 
from 84 to 110. During a period of considerable bleeding, the pulse became much 
weaker and slightly irregular, but with the administration of blood and fluids it 
quickly improved. On completion of the six-hour operation, the respiration was 
20, pulse was 96, blood pressure was 110/64. 

Postoperative Course.—During the evening of the operation the temperature 
reached 105° and the pulse 126 for a few hours. The next day the temperature 
was 102.6° and four days later was normal. From the fourth to the tenth post- 
operative day there was considerable bile drainage from the wound, after which 
drainage stopped and the wound healed without hernia. The patient was up in 
fourteen days. About one month later he complained of cramping pain in the 
right upper abdomen. There was no distention, no fever, and, after receiving 


a ‘“sterile hypo,’’ he was asleep in ten minutes. Two months later, he had a chill 


€ 
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followed by a temperature of 102°. The next day the temperature was normal and 
remained so during this period of hospitalization. The blood sugar after operation 
was 101 mg. Stools revealed the usual normal amount of undigested fat as com- 
pared with two controls, all on a regular diet. The patient looked and felt a well 
man when discharged Sept. 21, 1939, having regained twenty of the forty pounds 
lost. 


Gommon Bile Dut— 


Pancrentic Ducts 


ba 


Fig. 4.—Operative specimen of duodenum, head of pancreas, lower end of common bile 
duct and tumor. 


Pathologic Report.—The specimen consisted of a 20 em, section of duodenum, 
the distal 5 em. of the common bile duct, and the head of the pancreas with its 
duct. The mucosa of the duodenum was intact. The papilla of Vater was enlarged 
and felt firm on palpation. The common bile duct was considerably dilated. The 
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lumen of the terminal portion of the duct was markedly constricted and did not 
permit the passage of a probe. At the site of constriction the duct had an annular 





superficial ulceration measuring 1 em. in length. The underlying wall was markedly 





thickened, was indurated, and was composed of a grayish white tissue which in 





filtrated to a slight extent the underlying pancreatic tissue and the posterior por- 
tions of the ampullary part of the duodenum. The pancreatic duct was slightly 
dilated. It opened directly into the duodenum at the papilla of Vater. There 






was apparently compression of the termination of the duct by the mass at the 
termination of the common bile duct. The pancreatic tissue appeared to be normal. 











Microscopic Report.—Section through the tumor mass revealed marked thicken- 


ing of the wall of the common bile duct and the outer coats of the duodenum 





with infiltration of many masses and columns of large epithelial cells. The cells 





were large and irregular and had large hyperchromatiec nuclei which varied in size. 





In a few areas the epithelial cells formed small acini. One section of the pancreas 





showed invasion of the capsule and fibrous trabeculi by tumor cells. The pan- 





creatic acini, ducts, and islands of Langerhans appeared normal. Summary: 





Adenocarcinoma of the ampullary region of the duodenum, probably arising in 





the terminal end of the common bile duct and invading the head of the pancreas. 
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Fiz. 5.—Photomicrograph of tumor of ampullary region. Anaplastic adenocarcinoma. 










Keadmission.—The patient was rehospitalized Nov. 12, 1939, four months after 


the last operation, seriously ill, complaining of jaundice, evident loss of weight, 





ascites and edema of the lower extremities. The liver was enlarged down to the 





umbilicus and was questionably nodular and definitely tender. Stools were acholic 





when he was admitted, but within a few days became green and contained much 





bile. Urine contained bile. Laboratory examinations gave the following results: 





Blood count: erythrocytes, 3.1 million; hemoglobin, 65 per cent; leucocytes, 11,600; 





polymorphonuclears, 80 per cent; lymphocytes, 14 per cent; monocytes, 6 per cent. 
Blood chemistry revealed a blood sugar of 80 mg. per 100 ¢.c.; urea nitrogen, 14.1 
mg. per 100 e.c.; cholesterol, 191 and 241 mg. per 100 c¢.c.; prothrombin time, 66 
per cent normal; blood proteins, 5.91; blood globulin, 2.7. The stools contained 







undigested fat. Many of these examinations were repeated with but little sig- 
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nificant change. Abdominal paracentesis was performed several times and large 
quantities of clear amber fluid were removed. Therapeutic measures included blood 
transfusion, antianemic and high carbohydrate diet, administration of hemopoietic 
preparations and vitamins, including vitamin K, intravenous glucose solutions, and 
administration of raw, ground pancreas, 100 Gm. three times a day. This was 
later changed to the extract of pancreas, lipocaic, three capsules three times a day 
(obtained through the courtesy of Dr. L. G. Dragstedt and the Eli Lilly Co.). 
In spite of these measures the patient pursued a progressively downhill course and 
expired Dec. 9, 1939, five monils after the last operation. 

Autopsy.—There was scar. tissue at the site of resection of the duodenum and 
head of the pancreas with no local recurrence of the carcinoma. A regional lymph 
node, several centimeters distant, about 1.5 em. in size, on microscopic examination 
showed partial replacement by carcinoma cells. The pancreas appeared normal 
both grossly and microscopically. There was no dilatation of the ducts. The 
liver contained discrete areas of metastatic carcinoma replacing approximately 20 
























per cent of its substance. There was also a severe suppurative cholangitis and 
hepatitis. Microscopically the liver cells showed retained bile pigment, albuminous 





degeneration of cytoplasm, and infiltration with many lymphocytes and a few poly- 








morphonuclear leucocytes. These changes were believed to be due to infection. 





There was no fatty degeneration or atrophy as has been described in experimental 
© > . 





animals following ligation of the pancreatic ducts. 


COMMENT 





Crile stated that in eight autopsies at the Cleveland Clinie for 
‘arcinoma of the head of the pancreas, six were resectable. In 60 per 
cent of the surgical cases of Rives, Romano, and Sandifer® no metastases 
were found at operation. Ransom’s’® autopsy figures indicate that 
primary carcinoma of the bile ducts and of the ampulla of Vater is 
actually more common than primary carcinoma of the head of the 
pancreas and that many of these tumors are localized and resectable 
even at the time of the patient’s death. 

Metastases from carcinoma of the ampulla of Vater are relatively 
infrequent, partly because these tumors produce symptoms early and 
partly because these tumors are usuatly not highly malignant. Tumors 
arising in the head of the pancreas produce symptoms later, are more 
malignant, and metastasize earlier, hence the importance of making 
the differentiation whenever possible. In the early case differentiation 
is often not possible and resection is indicated. A large percentage of 
the tumors of the ampullary region and head of the pancreas actually 
arise in the ampulla of Vater, are of low-grade malignancy, and produce 
symptoms early. Every patient with persistent painless jaundice of the 
obstructive type should have the benefit of an exploratory operation 











with resection of the tumor if one is found and is operable. The 
feasibility of surgery in these eases has greatly increased due to our 
recent knowledge and use of vitamin K. 


SUMMARY 


1. A carcinoma of the ampulla of Vater with infiltration into the 
head of the pancreas was successfully resected by a two-stage procedure. 
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This is believed to be the first case reported in which resection has been 
completed with a Roux cholecystojejunostomy, as advocated by Whipple. 
Although a formidable procedure, the principle is sound, permitting 
wide removal of all cancer tissue. 






2. Death occurred five months later. Autopsy revealed a small 





metastasis in a regional lymph node, metastases in the liver, suppurative 





cholangitis, and hepatitis. There was no local recurrence of the ear- 





cinoma. 
3. Recent advances in the surgery of jaundiced patients should en- 





courage resection in selected cases with lower operative mortality. 





4. Two serious complications may occur following this type of 
resection: (1) fatty degeneration and atrophy of the liver, probably 
preventable by the administration of raw pancreas or certain pancreatic 
extracts; (2) cholangitis, which is believed to be a frequent complication 
after all types of gall bladder anastomoses. The Roux anastomosis is 
simply constructed and functions well postoperatively. Whether or 
not the incidence of cholangitis is higher following this anastomosis 
than following anastomosis of the gall bladder to the stomach has not 








been definitely determined. 
5. A high percentage of tumors of this region are of low-grade 






malignaney. This tumor, however, on microscopic examination was 
found to be anaplastic and highly malignant. This was substantiated 
by the subsequent development of liver metastases. 
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SURGICAL MASKS 


AN EXPERIMENTAL STUDY 





JOHN Wrxstow HirsHreip, M.D., anp Paun J. Lause, M.D., 
NEw HAVEN, Conn. 
(From the Department of: Surgery and the Department of Bacteriology, Yale 
University School of Medicine) 

N THE latter part of the nineteenth century Fliigge and his asso- 

ciates'® ** 1 24 demonstrated that bacteria are expelled from the nose 
and mouth during the acts of talking, coughing, and sneezing. Among 
the early workers Hamilton'* in 1905 showed that scarlet fever patients 
spread hemolytic streptococci by means of their invisible sputum, and 
a few years later Teague*’ reported that diphtheria bacilli were emitted 
by more than one-half of his diphtheria patients when they coughed or 
talked. The importance of these observations has been forcefully pointed 
out to surgeons by Meleney and Stevens*® and Paine,** who proved that 
strains of hemolytic streptococci recovered from infected wounds and 
from cases of puerperal sepsis were identical with those found in the 
throats of members of the surgical or obstetrical staffs. The fact that 
wound infections caused by the hemolytic streptococci are most frequent 
in the spring, when the percentage of carriers is highest among the 
operating room personnel, is offered by Meleney?® and Walker**® as addi- 
tional evidence in favor of the nose and throat of operating room per- 
sonnel as the source of these infections. Hart and Schiebel'® go so far 
as to say that organisms from this source are the cause of most surgical 
wound infections. Many authors have emphasized the importance of 
nasal and pharyngeal organisms :n the spread of contagious diseases, 
puerperal sepsis, cross infections in pediatric wards, and as the cause of 
surgical wound infections.” *® 2% 2% 28, 32, 33, 40, 41 

The attempts made by surgeons to prevent contamination of wounds 
with bacteria from the respiratory tract have been of two kinds: (1) 
attempts to prevent the escape of bacteria from the nose and throat 
by the use of masks and (2) attempts to destroy bacteria after their 
escape from the nose and throat but before they have reached the 
wound by radiating the air with ultraviolet light’* or by introducing 
germicidal aerosols into the air.*® The latter efforts were foreshadowed 
by the use of germicidal sprays in Listerian days. 

The use in operating rooms of ultraviolet light or germicidal aerosols 
is comparatively recent, but masks have been employed since Mikuliez,** 
stimulated by the work of Fliigge, advocated eovering the nose, mouth, 
and beard with muslin. A great variety of masks have been described, 
but all of them can be placed in one of two groups: (1) porous masks 
Received for publication, July 11, 1940. 
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designed to filter bacteria out of the air as it passes through them; (2) 
impervious masks designed to deflect the air stream away from the 
object to be protected. 

A review of the literature reveals many conflicting opinions of the 
value of either type of mask as a means of preventing the spread of 
bacteria from the wearer into the air or the inhalation of bacteria from. 
the air by the wearer. It is not practical to review all of the literature, 
but the following statements summarize the opinions which have been 
expressed most frequently : 

1. The routine use of ordinary gauze masks is of definite value in 
the control of surgical wound infections, epidemics of puerperal sepsis, 
and cross infection in contagious disease wards.” ® 2% 28 4% 41 

2. The routine use of ordinary gauze masks is of little value in check- 
ing epidemics of contagious diseases,?? and, in spite of careful masking, 
many bacteria escape from the nose or throat and contaminate the air 
of the operating room. These organisms are responsible for the majority 
of wound infections.'*1* 

3. The common surgical masks made of a few layers of gauze, under 
experimental conditions at least, have little power to filter bacteria from 


38, 41 


the expired air if the wearer talks or coughs.” * 2% ?° 

4. Masks made from many thicknesses of fine mesh gauze* ® 2% %% 4! 
or from closely woven material, such as dimity,”? those containing a layer 
of rubber or celluloid between several layers of gauze,” * and simple 
deflecting masks made entirely of impervious material*®® are highly effec- 
tive. 

5. The gauze masks described above are so difficult to breathe through 
that air escapes at the sides of the mask. This, of necessity, occurs with 
masks containing impervious material, and in spite of the claims of 
those who advocate these masks, the air escaping at the sides is not 


9 


sterile.? 2? 





DROPLETS AND DROPLET NUCLEI 








Wells and his collaborators***° have emphasized the fallacy of judg- 
ing the presence or absence of air contamination solely by the number 
of colonies developing from organisms which have fallen upon exposed 
Petri plates. In their important studies on air-borne infection these 
workers demonstrated that at least two mechanisms operate. The first 
involves the commonly understood droplet. These droplets, which vary 
in size from 0.1 to 2 mm.,** are heavy enough to fall rapidly. Since 
they fall rapidly to the floor, their direct range of infectivity is usually 
less than 15 feet.1° 1! The bacteria contained in these large droplets 
are readily recovered upon exposed Petri plates and this method may 
be used to estimate the number of droplets falling on a given area. The 
second mechanism operating in the spread of air-borne infections in- 
volves the droplet nucleus. When a droplet is expelled into the air, it 
falls toward the ground with varying speed, depending on its size and 
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specific gravity, the presence or absence of air currents, the relative 
humidity, the speed of ejection, and a number of other factors.?” 4% 4% 4° 
Many small droplets evaporate before settling to the ground, leaving 
tiny buoyant nuclei of particulate matter, the droplet nuclei. The mass 
of these nuclei is so small in proportion to their surface area that they 
‘do not fall to the ground but remain suspended in the air and are 
wafted about for indefinite periods of time.** Some of the droplets ex- 
pelled from the mouth in talking are so small that they may be consid- 
ered, for practical purposes, to be droplet nuclei. These droplet nuclei 
are capable of traveling great distances and may well represent an im- 
portant means of spreading infectious diseases.?” *® Since the droplet 
nuclei do not fall to the ground, the bacteria contained in them cannot be 
recovered upon exposed Petri plates. It has been shown that Petri 
plates will remain nearly sterile when exposed in a room where the air 
is heavily contaminated with bacteria in the form of droplet nuclei.*® 

It is obvious that any experiments designed to test the efficacy of 
face masks should be planned to record their power to prevent the 
passage of both droplets and droplet nuclei. All of the previous studies 
on masks, except that of Arnold,’ are incomplete in this regard since the 
experimenters relied entirely upon the failure of bacteria to fall upon 
Petri plates as evidence that they did not pass through or around the 
masks. 

The obvious contradictions in the literature,?? the neglect of all work- 
ers except Arnold! to enumerate the bacteria which remain suspended 
in the air, the recent development by Wells*? of a simple apparatus for 
recovering the droplet nuclei from a given volume of air, and the present 
lively interest in transmission of infection through the air led us to un- 
dertake a study of masks. 


MATERIALS AND METHODS 


A. Apparatus.—An airtight chamber measuring 36 by 26 by 16 inches 
was constructed (Fig. 1). One side of the chamber was fitted with a 
rubber diaphragm through which the head of the subject couid be 
inserted. Inlets for filtered sterile compressed air were located 
above and below the diaphragm. The opposite side of the chamber 
contained an airtight door through which Petri plates could be intro- 
duced. Glass observation panels were placed on the two remaining sides. 
In the floor of the chamber a connection for a Wells air centrifuge was 
installed.*? This instrument consists of an electric motor which rotates 
a tube lined with agar culture medium. A given quantity of air can 
be made to pass through the tube in such a manner as to impinge mi- 
crobes on the agar-coated walls. After forty-eight hours of ineubation 
the colonies are counted. The count is a fairly accurate measurement 













of the number of organisms per given volume of air. The negative 
pressure within the chamber, created by the centrifuge, was equalized by 
the introduction of appropriate amounts of filtered sterile com- 
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pressed air through the inlets above and below the head of the sub- 
ject. To regulate this, a water manometer was attached to one side 
of the chamber. <A 15-watt General Electric ultraviolet sterilizing 
lamp was installed in the roof of the chamber to sterilize the air between 
tests. It was also used to minimize contamination during certain phases 
of the tests. 

B. Media.—Blood agar, beef-heart infusion agar, and meat infusion 
agar were used, all in significant numbers. Inasmuch as no numerical 
differences were found, infusion agar was employed almost exclusively, 
except for the frequent use of blood agar as an indicator to reveal the 
types of organisms present. 


ULTRA-VIOLET LAMP OBSERVATION WINDOW 

















Mp yryp ff lf RUBBER 
7” a WVAAS Lh i 7 DIAPHRAGM 
IR_TIGH CLMILK Si 7, 
DOOR FoR ~? AY, wait STERILE 
AVAL Yi Wp OPERATING 
INTRODUCING LNVZ, Va. HOOD 
CULTURE PLATES if 



































WATER 


MANOMETER “Po 
LA 
LL fM, 

CULTURE WLLL, ANG 














PLATES re 





y 


WELLS AIR 
CENTRIFUGE 


hy 











AIR 
| FILTER 

















CENTRIFUGE | f 
MANOMETER — = 











Aj 
RPRESSUBE 





Y 


RHEOSTAT Aisin nasal 
Fig. 1. 








C. Masks Tested—These included six types of surgical masks in 
common use in various hospitals. Some of these were plain six- or 
eight-ply gauze masks, while others had rubber or celluloid shields 
between the layers of gauze, as recommended by Blatt and Dale? and 
Walker.** The gauze used in these masks did not contain fewer than 
32 by 28 threads to the inch when new. After the masks had been 
laundered several times the mesh became considerably finer due to 
shrinkage. Although they varied somewhat in design, all of the masks 
were large enough to cover adequately the nose, mouth, chin, and 
cheeks. Adjustable metal strips were employed in some of the masks to 
ensure a snug fit over the nose. In one instance the mask was incor- 
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porated in the hood which covered the head, face, neck, and shoulders, 
and left only the eyes exposed. Two widely sold commercial masks were 
also tested. One of these was an impervious paper mask, and the other 
contained a special cellucotton filler between layers of fine gauze. In 
addition to the surgical masks, three industrial respirators were tested.* 
Many of the masks were tested after having been worn in the operating 
room from one to four hours. 

D. Subjects—Forty-one different subjects were used, most of them 
more than once. They included doctors, nurses, medical students, and 
laboratory technicians, all accustomed to wearing masks. 

K. Procedure.— 

1. Control: The rubber diaphragm was sealed and the door closed. 
The sterilizing ultraviolet lamp was turned on and left on for fifteen 
minutes, at the end of which time four Petri plates were placed in the 
chamber surrounding the centrifuge intake. Twenty cubic centimeters 
of melted meat infusion agar were then poured into a Wells tube, which 
was placed in the centrifuge. The centrifuge was turned on and the 
speed was regulated so as to draw a constant amount of air (23 eubie 
feet in fifteen minutes) through the centrifuge. The ultraviolet light, 
which had been left on during these procedures, was now turned off, and 
the negative pressure created within the chamber by the centrifuge was 
compensated by the continued introduction of compressed sterile air in 
amounts adequate to maintain the pressure within the chamber at at- 
mospheric level. At the end of fifteen minutes the centrifuge tube and 
plates were removed. This constituted a check on the sterility of the 
incoming air, the efficacy of the ultraviolet light, and the integrity of 
the system. The tubes and plates rarely contained over a total of five 
colonies, usually one or two, and frequently none. 

2. Tests on Subjects: The subject’s head was covered with a clean 
bathing cap. A sterile hood was placed over this. The hood covered 
the head, neck, ears, and shoulders but left the central portion of the 
face exposed. The ultraviolet light was turned on, and the seal on the 
diaphragm removed. The diaphragm and the hands of the subject and 
operator were cleansed with 70 per cent aleohol and the subject’s head 
was introduced carefully into the chamber through the diaphragm. The 
snug fit of the diaphragm around the neck of the subject sufficed to 
maintain an airtight system. The procedure from this point was similar 
to that of the control test. Four fifteen-minute tests were made with 
each subject. These were (a) quiet breathing without a mask; (b) 
talking without a mask; (¢) quiet breathing with a mask; (d) talking 
with a mask. 

A second control test of the system routinely followed (b) because 
in this phase the greatest contamination occurred. Between each phase 
the chamber was sterilized by means of the ultraviolet light. The sub- 
*The industrial respirators tested were the Dustfoe Respirator of the Mine Safety 


Appliances Company, the American Optical Company Dust Respirator, R-9100, and 
the Wilson Products, Inc., Industrial Respirator No. 750, slightly modified. 
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ject always talked and breathed directly at the plates and centrifuge 
intake. Controls on two possible sources of contamination other than 
the respiratory tract were required. These sources were the introdue- 
tion of the subject’s head and the introduction of the plates. Numerous 
special controls on these two possible sources of contamination proved 
them to be of negligible importance. 

In about one-fourth of the tests the experimental order was altered. 
The masks were used during the first two phases of the experiment, 
and the subject was tested without a mask during the last two. This 
was done to make certain that the variations observed in the four tests 
were real, and that they were not the result of the experimental order. 
In other words, did talking or wearing a mask for fifteen minutes affect 
the respiratory tract in such a way that the number of bacteria ex- 
pelled subsequently would be increased or decreased? Because many 
individuals breathe through the mouth while wearing a mask, a series 
of control tests was conducted with the subject breathing quietly through 
the mouth rather than through the nose. Neither the sequence of the 
tests nor the act of breathing through the mouth instead of the nose 
had any influence on the results. In eight tests the entire floor of the 
chamber was covered with Petri plates. This required twenty-four 
plates. By computing the total area of the twenty-four Petri plates 
and the area of the floor, the total plate count could be translated into 
an estimated total number of droplets falling on the entire chamber 
floor. The averages of the four central plates surrounding the centri- 
fuge intake was compared with the averages of the entire twenty-four 
plates, and it was found that no significant difference existed. It was 
discovered that while four plates could be introduced without contam- 
inating the chamber, the introduction of twenty-four plates could not 
be accomplished aseptically. Because of this, and also because of the 
expense and trouble involved in the use of twenty-four plates, their 
use was discontinued, and the total count of four plates was corrected 
so as to represent the total floor area. This corrected total is the value 
used throughout the data. 

F. Bacteria—Staphylococcus albus, Staph. aureus, Micrococcus catar- 
rhalis, Streptococcus nonhemolyticus, Str. viridans, diphtheroids, gram- 
positive aerobic bacilli, and other bacteria were recovered. No accurate 
protocols were kept with regard to types of organisms, because the 
study was primarily concerned with a quantitative determination of 


the efficiency of masks. 

G. Tests—Over 100 tests were made, plus many special tests, to 
check the various possible sources of error mentioned above. Of these 
tests 44 were selected for tabulation as satisfactory from the point of 
view of controls, inclusion of all phases, ete. (Table I). 

H. Data.—The data were checked statistically and found to be sig- 
nificant.* 


*We are indebted to Dr. J. H. Watkins, of the Department of Public Health, 
Yale University School of Medicine, for assistance in the statistical evaluation of 
our data. 
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TABLE I* 











TUBE COUNT PLATE COUNT 
(INDIRECT (DIRECT 
CONTAMINATION ) CONTA MINATION ) 





AVERAGE MAXIMUM ~ AVERAGE | MAXIMUM 






































Surgical Masks 
Quiet breathing without mask 8 20 78 259 
Quiet breathing with mask 19 99 91 315 
Talking without mask 54 337 3,247 47,600 
Talking with mask Bt) 120 194 620 
Industrial Masks ae Z | 
Quiet breathing without mask 4 15 20 | 65 
Quiet breathing with mask 5 15 | 22.—C«*é‘| 44 
Talking without mask 31 62 | 1,089 | 4,200 
Talking with mask 7 32 61 130 








*Included in the table are only 30 tests of surgical masks and 14 tests of industrial 
masks. These tests are complete in all phases. Sixty additional satisfactory tests 
are not tabulated because the uniformly low counts in quiet breathing with or with- 
out masks caused us to omit those phases. The values in the talking phases of the 
tests are in every way similar to those tabulated above. 





INTERPRETATION 





OF DATA 





For each of the four tests given (namely, quiet breathing with and 
without a mask, talking with and without a mask) two values were 
obtained. The Wells centrifuge tube counts reflected general atmos- 
pheric contamination by the tiny droplets and droplet nuclei which did 
not fall to the floor of the chamber. This has been termed indirect 
contamination. The plate counts represent the number of heavy drop- 
lets which fell upon the Petri plates. This is direct spray contamination 







as toward an operative field and has been termed direct contamination. 
RESULTS 


Quiet Breathing and Talking Without Masks.—Two well-known facts 
re-emphasized by this investigation were: (a) the small number of 











bacteria escaping from the respiratory tract during quiet breathing 
without a mask and (b) the great increase over this number produced 
by talking. In quiet breathing without a mask, through either the nose 
or the mouth, indirect contamination was always less than 20 colonies, 
and averaged 8 colonies; direct contamination was always less than 
260 colonies and averaged 78 colonies. In talking without a mask 
indirect contamination was much higher, averaging 54 colonies with 
top values of 337 colonies; direct contamination was tremendously in- 
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creased, averaging 3,247 colonies with occasional top values of 47,000. 








The Effect of Masks——A rather unexpected finding was an increase 
in the number of bacteria expelled by certain individuals during quiet 
breathing when masks were worn. Indirect contamination was in- 











ereased by surgical masks in 69 per cent of the tests and by industrial 
respirators in 438 per cent of the tests (averages: without masks, 8 
colonies; with surgical masks, 19 eolonies). Direct contamination was 
inereased by surgical masks in 62 per cent of the tests and by indus- 
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trial respirators in 57 per cent of tests (averages: without masks, 
colonies; with surgical masks, 91 colonies). 

On the other hand, masks were able to reduce the large numbers of 
bacteria expelled during talking to reasonable levels. Surgical masks 
decreased the indirect contamination in 65 per cent of the tests, while 
industrial respirators reduced it in 100 per cent of the tests (averages: 
without masks, 54 colonies; with surgical masks, 35 colonies). Surgical 
masks reduced direct spray contamination in 89 per cent of the tests, 
while industrial masks accomplished this in 100 per cent of the tests 
(averages: without masks, 3,247 colonies; with surgical masks, 194 
colonies). 

The actual numbers of bacteria expelled during 44 representative 
tests are given in Table T. 

Effect of Individual Variation: Different individuals, unmasked, ex- 
hibited marked variations in the number of bacteria they expelled. 
This was manifest chiefly in the talking tests and is probably correlated 
with the manner of speaking, shape of the mouth, respiratory tract 
flora, ete. It emphasizes the need of employing a large number of sub- 
jects. 

Other considerations.—No significant differences were noted when the 
masks had been worn from one to four hours preceding the tests. No 
significant differences were noted among the eight types of surgical 
masks, although a larger series of experiments with each type might 
reveal moderate differences. The industrial respirators seemed to be 
somewhat more effective than the conventional surgical masks, although 
the difference was not striking. 


DISCUSSION 


The results of these experiments indicate that contamination of the 
air by bacteria from the nose and throat frequently is lowest when un- 
masked individuals breathe quietly through either the nose or the 
mouth. Wearing of masks increases, in many instances, the number of 
bacteria that an individual expels during quiet breathing. While the 
exact cause of this increase is not clear, it may be due to the increased 
nasal secretion which masks cause in many individuals. If absolute si- 
lence could be maintained in the operating room, the use of masks 
would not be necessary. In practice this presents certain difficulties. 
Pool and Baneroft*®* have shown, however, that the use of signals will 
minimize the amount of speech required in the operating room, and 
Riese*® has advocated a silent operating room routine. Inasmuch as 
absolute silence in the operating room may not be practical, precau- 
tions must be taken to prevent the escape of bacteria from the mouth 
during the act of talking. It is for this purpose that masks have their 
greatest value. During talking surgical masks reduced the direct spray 
contamination in 89 per cent of the present tests but did not eliminate 
it. Surgical masks reduced the indirect or droplet nuclei contamination 
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in only 65 per cent of the tests, but since the total number of bacteria 
expelled in the form of droplet nuclei is far less than the number ex- 
pelled as droplets, this is not of great significance. 

There are several reasons for the failure of surgical masks to restrain 
all the bacteria. In the first place, it has thus far been impossible to 
construct a filter capable of preventing the passage of all bacteria with- 
out making it so resistant to the passage of air that breathing through it 
is arduous.” In the second place, it is difficult to fit a mask to the 
face in such a way that air does not escape around it. These two 
difficulties are accentuated in most surgical masks as the gauze cus- 
tomarily used in their construction is a poor filter and they are fre- 
quently so small that they cannot be made to fit the face properly. 

The commercial respirators are superior to the average surgical mask 
probably because they contain more efficient filtering material and are 
designed to fit the face snugly. If properly used, they undoubtedly pro- 
vide fairly efficient protection. Unfortunately, these respirators possess 
certain faults which will probably prevent their adoption for use in 
the operating room. They are uncomfortable to wear and are difficult 
to sterilize. It is absolutely essential that these respirators fit the face 
snugly, for if air escapes about the sides, they become dangerous sources 
of contamination. The problem of maintaining the respirator tight 
against the face is made difficult by the fact that they are being used 
for a purpose which is exactly the opposite of that for which they were 
designed. In industry these respirators serve to prevent the inhalation 
of dust from the air, while in surgery their purpose is to prevent the 
escape of bacteria into the air. As the industrial worker inhales, the 
resistance offered by the filter to the passage of air results in the develop- 
ment of negative pressure within the respirator. This allows the atmos- 
pherie pressure to press the respirator more closely to the face. The 
worker then exhales freely through a valve. On the other hand, with 
the valve reversed, the surgeon exhales through the filter and its re- 
sistance to the passage of air allows a positive pressure to develop within 
the mask which tends to blow it away from the face. The avoidance of 
talking, then, is the most practical method yet devised to prevent the 
escape of bacteria from the nose and throat. This, so far as it is possible, 
together with the use of efficient masks to guard against the contam- 
ination produced by occasional necessary remarks will serve to reduce 
contamination of the air from the nose and throat to a low level. 


SUMMARY AND CONCLUSIONS 


1. A method of testing masks under conditions of actual use is pre- 
sented. 
2. An unmasked individual breathing quietly through either the nose 


or mouth expels only a few bacteria into the air. 
3. When an unmasked individual talks, he expels large numbers of 
bacteria into the air. 
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4. The direct spray contamination of talking is greatly reduced by 
wearing a mask but is still higher than that of quiet breathing without 
a mask. 

5. Conventional surgical masks are grossly inadequate, as they allow 
large numbers of organisms to escape through or around them. 


6. The avoidance of talking is, at present, the most satisfactory method 
of preventing the escape of bacteria from the nose and throat of mem- 


bers of the operating room staff. 
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A METHOD TO FACILITATE PROMPT RECOGNITION OF AN 
SSOPHAGEAL DIVERTICULUM AT THE TIME 
OF OPERATION 


SIDNEY ISRAEL, M.D., Houston, TEx. 


ECAUSE of the relationship, size, and location, it is not always the 

easiest matter to recognize certain types of esophageal diverticula 
as they present themselves through the incision in the neck at the time 
of operation. 


Fig. 1.—A reconstruction of a diverticulum, using two pieces of human esophagus. 
The diverticulum was injected with methylene blue solution. One can readily see 
the contrast between the normal esophagus and the stained diverticulum. 


I saw a patient who had submitted to two different operations for the 
eure of the same pulsion diverticulum. The fact that the diverticulum 
was not corrected at the first operation was obviously due to failure to 


recognize the sac in its entirety. Because of this experience, the thought 
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suggested itself that, if some method could be utilized to render the 
diverticulum more visible or more easily recognized and its extent and 
point of severance more readily identified, a forward step would be 
realized in surgery in this locality. 

With this in mind, a patient with a small pulsion diverticulum of the 
esophagus was given, just prior to operation, 2 dr. of a strong solution 
of methylene blue, approximately 2 to 5 gr. to the dram. This was 
instilled on the back of the tongue with a medicine dropper. The patient 
was instructed to swallow the fluid and to take nothing additional by 
mouth. The operation proceeded. The esophagus was exposed and the 
diverticulum, which contained the methylene blue solution that had been 


swallowed, sprang into view as if it had been electrically illuminated. 


The sae was easily recognized and outlined. The base as it sprang 
from the esophageal lumen was promptly grasped and severed. One 
knew that the severance of the entire sac had taken place and the loca- 
tion thereof because of the vividness of the color of the interior of the 
esophageal wall after excision. The stump was properly dealt with and 
the operation proceeded without further ado. 

This method has proved valuable in dealing with diverticula in this 
locality. It is an assurance not only to the surgeon, but also to the pa- 
tient, that the entire diverticulum is corrected, because of the ease with 
which it is made visible by the methylene blue instillation. 





THE INCIDENCE OF APPENDECTOMY 
In Four UNRELATED POPULATION GROUPS 


RayMmonp E. Buirce, M.D., New Hampton, IA. 


(From the Department of Surgery of the University of Minnesota Medical School, 
Minneapolis, Minn.) 


ANGENSTEEN’ has stressed the importance of appendicitis as a 

public health problem. In 1935 there were 16,142 deaths from this 
disease in the United States (mortality statistics, U. S. census). The 
same source of statistics indicates that, when the younger age groups are 
considered, appendicitis is found to be uniform throughout these years 
as one of the agents of death which exacts a high toll. In 1935 it ranked 
as the fifteenth most important cause of death, including all ages. 

Collins? reported upon the incidence of appendectomy in the United 
States Army and Navy for two periods as follows: U.S. Army, 1908- 
1912; 3.1 per 1,000; and 1933-1935, 10.1 per 1,000; U. S. Navy, 1908- 
1912, 5.1 per 1,000; and 1933-1935, 13.7 per 1,000. These figures repre- 
sent selected classes with respect to age, sex, state of health, and avail- 
ability of surgical service. Many reports from hospitals are recorded, 
but these are selected as to state of health, and in addition such records 
have no data on population to which the operations can be related for 
the computation of rates and therefore give little indication of the 
number of operations that occur in the general population. 

Collins,* reporting on the frequency of surgical procedures among 
9,000 families, disclosed removal of the appendix as the third most fre- 
quent operation performed (5.24 per 1,000). 

Because appendicitis is such a common and serious disease, and _ be- 
cause the number of physicians specializing in surgery and the number 
of major operations being performed annually is greatly increasing, it 
was thought desirable to know how many persons have been appendecto- 
mized in some groups of the general population. 


SOURCE AND NATURE OF DATA 


The data are from nonhomogeneous groups collected by means of in- 
vestigation forms‘ which were developed from experience, consequently 
with accompanying errors inherent in trial-and-error methods. The 
data as collected were limited to the individual’s age at the time of inter- 
view, the sex, and whether or not the person had had appendicitis; and, 
if appendectomized, the age at the time of the operation, the number 
of attacks prior to the time of the operation, and the results attending 
appendectomy. A total of 27,242 persons were canvassed from four un- 
related groups of the general population. 

A. CCC Personnel Seventh Corps Area—tThe eases analyzed in this 


group were collected from the Minnesota-North Dakota district of the 
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Seventh Corps Area, Fort Snelling, Minn., from Dee. 9, 1935, to Mareh 
16, 1936. All data were secured through the willing cooperation of 
Lt. Col. J. W. Sherwood, M. C., District Surgeon, now located at Fort 
Slocum, N. Y., to whom grateful acknowledgment is made. Question- 
naires were addressed to camp surgeons who made the necessary in- 
vestigations. The care and accuracy which uniformly characterized the 
completed reports are worthy of special acknowledgment to all those 
concerned. 

In this group of 10,589 persons the ages ranged from 16 to 71 years, 
9 637 enrollees being from 16 to 30 years of age. From this group 539 
appendectomies were reported; approximately 52 per cent were operated 
upon following the initial attack, 21 per cent had suffered one previous 
attack, and 27 per cent had more than three attacks prior to appendec- 
tomy (Table I). There were 9,809 persons without a record of ap- 
pendicitis (92.6 per cent); 780 (7.4 per cent) had a history of diagnosed 
appendicitis; of these, 539 (5.1 per cent) were appendectomized, or 69.1 
per cent of the group with appendicitis. 


TABLE I 


PERCENTAGE DISTRIBUTION, ACCORDING TO GROUPS, OF ATTACKS OF APPENDICITIS 
PRIOR TO APPENDECTOMY IN 2,330 CASES 


‘ em is 9 ‘ ; INNU- DATA IN- 
NO. OF ATTACKS 1 2 3-10 MANY 


MERABLE COMPLETE 
CCC personnel 520 210 220 #40 #210 @24- 
Hospital admissions 39.3 9.1 21.1 7.0 5.0 18.5 
Nurses 55.8 30.2 14.0 - - - 
School group 60.3 10.8 oi. 1.6 - 
Combined groups 51.8 17.8 21.1 3.2 M2 1.6 


B. School Children.—Kight thousand nine hundred and eighteen 
school children were interviewed. One group of 880 persons reported 
individually on forms supervised by the teacher, the school nurse, or the 
parent. In another group of 8,038 sehool children the data were eol- 
lected on forms by the teacher. Both methods proved satisfactory for 
the purpose intended. 

In the Waterloo, Ia., group of 8,038 persons, aged 5 to 20 years, 3,921 
were females, 107 of whom reported an appendectomy; 4,117 were males, 
95 of whom reported an appendectomy. In the Cedar Falls, Ia., group 
of 880 the females numbered 460 with 12 appendectomies, and 420 males 
reported 8 appendectomies. In the entire group 4385 (4.9 per cent) in- 
stances of appendicitis occurred; of these, 213 (48.9 per cent) - were 
treated by measures other than appendectomy. 

C. Hospital Group.—tIn this group 7,585 hospital patients were inter- 
viewed by clinical clerks. The group has been treated as combined sexes, 
as unfortunately a large portion of the data was collected without dis- 
tinction as to sex. 

Of this selected group, 5,469 gave no history of appendicitis, while 
2,116 (28 per cent) had had appendicitis, of whom 1,526 (20.2 per cent) 
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had been appendectomized; however, 106 appendectomies were in- 
cidental to some other abdominal operation. In this group 590 cases of 
appendicitis were treated without operation. 

D. Nurses.—A group of 150 nurses at the University of Minnesota 
Hospitals reported 46 instances of appendicitis; 48 had been appendec- 
tomized (28.7 per cent). 


NUMBER OF ATTACKS PRIOR TO APPENDECTOMY 


Table I indicates that over one-half of 2,330 persons operated upon 
for appendicitis were operated upon after the first attack and over one- 
fifth suffered three to ten attacks prior to appendectomy. Although the 
data are incomplete, it can be pointed out that appendicitis manifests 
itself first, in many instances, several years before appendectomy; there- 
fore, the specific age incidence of the disease is not accurately repre- 
sented by the age at the time of appendectomy. 


TABLE II 


NUMERICAL DISTRIBUTION BY AGE GROUPS OF APPENDECTOMIZED INDIVIDUALS IN 
Four UNRELATED GROUPS OF WHITE PERSONS 
SCHOOL GROUT 


CCC CAMPS HOSPITAL GROUP 
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All ages 8,918 222 102,602|10,589 539 242,762|7,541 1,482 284,695/150 43 3,305 

| 

0- 4 yr. 44,581 | 52,931} 128 L 37,587 750 

5- 9 yr. 3,272 39 36,563) 52.780} 111 1 36,685 743 

10-14 yr. 3,870 101 18,888] 52,430| 121 3 35,784| 715 

15-19 yr. 1,774 81 2,569] 3,665 162 47,927) 566 54 33,327) 14 3 659 

20-24 yr. a 1] 4,902 231 19,105] 869 149 28,386] 93 26 317 

25-29 yr | 1,070 8] 6,267| 696 168 24.123] 34 12 89 

30-34 yr. | 121 13 4,187) 685 175 20,567) 7 1 24 

35-39 yr. | 187 13 3415) 639 178 17,453] 1 - 7 

40-44 yr. | 306 12 2,174] 615 210 14,794) 1 1 1 
45-49 yr. | 214 20 1,015] 660 174 12,155 
50-54 yr. : oe 341] 617 123 9,457] 
55-59 yr. | 34 2 133) 559 = 101 6,896} 
60-64 yr. 5 2 4/515 75 4,646] 
Over 65 yr. | 5) 0 13) 760 67 3,035 





FREQUENCY OF APPENDECTOMY IN THE WHOLE GROUP OBSERVED 


The basic data used in this study are given in Table IJ. The numbers 
in some age groups are too small to indicate dependable age variations, 
but are included for reasons of completeness. 

In each instance the person interviewed observed certain experiences 
over a period of years up to the time of questioning. The 27,198 persons 
represent a total of 633,364 person-years of observation. The frequency 
distribution, by age groups, of 2,286 appendectomies as found in 27,198 
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persons is shown in Table III. The greatest number of appendectomies 
occurs in the decade from 15 to 24 years. 


TABLE III 


FREQUENCY DISTRIBUTION BY AGE GROUPS OF 2,266* APPENDECTOMIES OCCURRING IN 
27,198 WHITE PERSONS 








COMBINED HOSPITAL* CCC SCHOOL 
GROUPS ADMISSIONS CAMPS GROUP 
All ages 2,286 1,482 538 : 222 
O- 4 yr. 32 8 13 
5- 9 yr. 18] 41 8 é 89 
10-14 yr. 309 110 g¢ 90 
15-19 yr. 562 310 30 
20-24 yr. $18 281 
25-29 yr. 243 218 
30-34 yr. 17] 162 
50-39 yr. yey 113 
40-44 yr 
45-49 yr 
50-54 , 
55-59 
60-64 yr. 
Over 65 yr. 
*In 44 cases the age at the time of appendectomy was not recorded and these 44 
cases, therefore, have not been included in these data. 


AGE GROUP 





, 





For the total 633,364 person-years of observation there were 2,286 
appendectomies, an annual rate of 3.61 operations per 1,000 persons 
interviewed. The age incidence shows two peaks (Table IV), one be- 


TABLE IV 


INCIDENCE OF APPENDECTOMY AMONG PERSONS OF DIFFERENT AGES IN FoUR WHITE 
POPULATION GROUPS 


(ANNUAL OPERATION RATE PER 1,000) 








COMBINED HOSPITAL ccc par pare SCHOOL 


AGE GROUP I SES 
GROUP ADMISSIONS GROUPS GROUP 








All ages 3.61 9.21 2.22 De 2.15 
0- 4 yr. 0.24 0.21 0.21 0.29 
5- 9 yr. 1.42 1.12 0.91 2.42 
10-14 yr. 2.87 3.07 1.81 13.99 4.76 
15-19 yr. 6.65 9.30 4.40 16.69 11.68 
20-24 yr. 8.74 9.90 6.03 53.63 

25-29 yr. 7.97 9.04 3.99 

50-54 yr. 6.90 7.88 1.91 40.82 

35-39 yr. 5.84 6.47 2.34 133.3: 
40-44 yr. 6.25 6.85 2.50 

45-49 yr. 5.09 5.10 3.94 

50-54 yr. 4.29 4.44 

55-59 yr. 3.56 3.63 

60-64 yr. 1.49 1.51 

Over 65 yr. 0.66 0.66 





9» 





tween 20 and 24 years and one between 25 and 29 years. The appendec- 
tomy rate for the combined group is included although the groups are 
not homogeneous. The CCC group and the school group, in a statistical 
sense, were not selected from the general population and may reasonably 
indicate the appendectomy rate as it occurs in those groups within the 
general population. 






















BUIRGE: INCIDENCE OF APPENDECTOMY 







COMPLICATIONS ATTENDING APPENDECTOMY 






Rea and Kleinsasser’ reported the end results following removal of an 





‘‘inactive’’ appendix, the presence of other lesions causing right lower 





quadrant pain having been excluded by careful examination. In a series 
of 143 patients from whom an inactive appendix was removed, 102 re- 
plied by letter or were examined in the clinic¢ as to their condition since 
operation. Continuation of the same or other symptoms was reported 
by 12, while 73 patients who had been operated upon were well four 








or more years (78.1 per cent). 
In a group of 1,989 appendectomies, 79 per cent of the persons re- 







ported complete recovery following appendectomy (Table V). In the 









TABLE V 
















RESULTS ATTENDING APPENDECTOMY IN 1,989 CASES OF APPENDICITIS 
























































COMBINED HOSPITAL cee ee i 
ies , NURSES 
RESULTS GROUPS GROUP CAMPS 

NO. % NO. % NO. % NO. N% 
Well 1,567 78.8 | 1,067 (om 457 86.9 43 100.0 
No relief 4 0.2 4 0.2 
Abdominal pain 117 5.9 84 5.9 33 6.1 
Adhesions 7] 3.6 71 5.0 
Enterolysis 12 0.6 12 0.8 
Intestinal ob- 12 0.6 12 0.8 
struction 
Hernia 28 1.4 16 1 12 2.2 
Obstipation 6 0.3 6 0.4 
Wound infection 21 13 14 1.0 7 13 
Peritonitis 7 0.4 3 0.2 4 0.4 
Fistula i) 0.5 3 0.2 6 1.1 
Pyelitis 2 0.1 -- - 2 0.4 
Abscess 5 0.2 - - 5 0.9 
Data incomplete 128 6.4 128 9.0 
Total 1,989 | 100.1 | 1,420 | 99.7 526. | 99.4 43 | 100.0 







































group of nurses all were well after appendectomy; 10 appendectomies 
had been performed within a year of the interview, while 26 of them 
had been performed from five to sixteen years previously. The greatest 
number (86.9 per cent) remaining well after appendectomy were in the 
CCC group; whereas, 16 per cent of the hospital group reported residual 
symptoms, another 9 per cent did not report their state of health. 











COMMENTS 





In the heterogeneous group of 27,242 persons appendicitis was re- 
ported as occurring in 3,377, or 12.4 per cent (Table VI). Appendec- 
tomy was performed in 2,330 cases (8.6 per cent). 

The rate of appendectomy for the separate and combined groups was 
determined on the basis of 633,364 person-years of observation. The 
average annual rate of appendectomy was found to be 3.61 for the en- 
tire group. In 44 instances the age at the time of appendectomy was not 
recorded; therefore, these cases were not included in the annual rate of 









appendectomy. 
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TABLE VI 


FREQUEN, ¥ DISTRIBUTION OF APPENDICITIS IN FouR UNRELATED GROUPS (1936-1937) 
HOSPITAI | sentinel eee " MINNE- 
SP Als heh! 4 
sre SITY sae shea SOTA COMBINED 
) S- ; sDRED "De 
: ae nurses CHI 1) CCC CAMPS GROUPS 
pages (18-40 roid (16-71 (ALL AGES ) 
(ALL AGES ) : YR. ) U 
YR. ) YR. ) 


No. of persons interviewed 7,O85 150 S,91S 10,589 27,242 


No history of appendicitis 5,469 104 8,483 9,809 23,865 
History of appendicitis, 

no operation 590 é 21: é 1,047 
History of appendicitis, 

appendectomy L.526* 43 222 Das 2,330 

Percentage 

No. of persons interviewed 100.0 100.0 100.0 100.0 100.0 
No history of appendicitis 72.0 69.3 95.1 92.6 87.6 
History of appendicitis, 

no operation re 2.0 2.4 
History of appendicitis, 


appendectomy 2 


8.7 2.5 


*106 appendectomies in connection with other operations. 


Seventy-nine per cent of the persons having had an appendectomy re- 
ported a complete recovery. 

Approximately 48 per cent of the persons appendectomized defer 
operation until the second attack of appendicitis. In this study 1,047 
persons with a history of appendicitis (3.8 per cent) were not appendec- 
tomized. Of those treated by appendectomy, approximately 30 per cent 
had been subjected to the risk of three or more attacks of appendicitis 
and still harbored the appendix. 

In the group of school children 49 per cent were treated by conserva- 
tive measures, while only 31 per cent in the CCC camps were treated 
without appendectomy. This difference is not related to the number of 
attacks of appendicitis, as 60 per cent of the school group were operated 
upon during the initial attack and 52 per cent in the CCC personnel. 
Approximately 69 per cent of the entire group with appendicitis were 
treated by appendectomy. 

In this study 12.4 per cent reported a specific diagnosis of appendi- 
citis; 8.6 per cent were treated by operation. By means of simple pro- 
portion one caleulates from an annual rate of 3.61 appendectomies per 
1,000 an annual appendicitis rate of 5.21 per 1,000. This compares 
favorably with the incidence of 5.24 reported by Collins? and 5.99 re- 
ported by Sydenstricker.6 Dauer and Lilly,’ reporting on regional 
appendicitis mortality rates for the central northwest geographical area 
from 1926 to 1929, show a mean rate for all ages of 0.174 per 1,000 popu- 
lation. Rudder® reports an average mortality rate of 1.37 in the United 
States Army during 1933 to 1936. 

An average annual appendicitis rate of 5.21 plus an average mortality 
rate of 1.37 means that on the average each physician will have the ap- 


yendicitis problem to consider eight or ten times a year. 
I | } 
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A more rational view of this important surgical problem is gradually 
being disseminated. Wilkie® for many years called attention to the fact 
that clinically and pathologically there are two varieties of appendicitis, 
one of the infectious variety and the other of the obstructive variety 
(essentially a closed-loop intestinal obstruction). 







In this clinic during the past few years a consistent effort has been 
made by Wangensteen and his co-workers'*“* to evaluate the significance 
of the obstructive factor in the genesis of appendicitis by experiments 
on animals and similar careful observations in man. In general this 
work substantiates the obstructive factor as the most important and com- 
mon factor in the etiology of acute appendicitis. 








Clinieally there do not appear to be any reliable measures by which 
one can distinguish the pathologie changes within the appendix which 
are primarily due to an obstructive mechanism with its sequence of 
events as described by van Zwalenburg and more directly emphasized by 
Wangensteen and Bowers, or the changes within the appendix attend- 
ing parietal infection without evidence of an accompanying mechanism 
of luminal obstruction. The thesis of a primary parietal appendicitis 
appears to be less likely as further studies’ ?° have revealed an increas- 
ing number of anatomical and physiological mechanisms of appendical 









lumen obstruction. 





A microscopic study of the disposition of muscle fibers at the site 
of the appendicocecal union revealed no evidence of a true cecoap- 
pendical sphineter. However, a variable number of muscle fibers were 
found to be blocked on the medial or ileal side of the appendicoceeal 
union in approximately 60 per cent of 250 specimens examined. Dis- 
section of the taeniae coli at this junction discloses the structural re- 







quirements of an irislike diaphragm*! capable of dynamic or adynamic 






approximation of the appendical lumen. 
In approximately 30 per cent of cecoappendical junctions examined’? 
the value of Gerlach and Nanninga’s mucosal fold were present and 






may encourage the stagnation of infected appendical contents by com- 
plete or incomplete obstruction of the cecoappendiecal orifice. This ob- 
structive mechanism is seldom, if ever, ascertained by the surgeon and 







may well be present in those instances where no evidence of obstruction 
is found to have been present in the appendix after its removal. 






The risk of delaying operation in the hope that parietal appendical 
inflammation will resolve or that a primary obstructive appendicitis will 
relent is a procrastination and unwarranted risk which even under 







observation in a hospital should not be undertaken lightly. 






SUMMARY 










Twenty-seven thousand two hundred and forty-two persons were in- 
terviewed; 3,377 gave a history of diagnosed appendicitis; 2,330 were 






treated by appendectomy. 
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The observed annual appendectomy rate was 3.61 per 1,000. 
Seventy-nine per cent of the appendectomized individuals reported 
a complete recovery. 


It is desired to recognize the inestimable assistance of Mrs. Bee Thayer Buirge. 
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THE SURGICAL SIGNIFICANCE OF ABDOMINAL WALL PAIN 
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BDOMINAL pain is one of the most important svmptoms in the prac- 

tice of medicine, but, because of its subjective nature, it is at times 
undependable. The variations in individual sensitivity and in individual 
ability to describe the pain as to severity, duration, location, radiation 
and its association with other symptoms provide a chance of error 
which may be eliminated by the elicitation and careful interpretation of 
tenderness. Misinterpretation of this important sign is responsible for 
many diagnostic errors, the most common of which is the failure to 








recognize its existence in the abdominal wall or parietes rather than in 





intra-abdominal viscera. 

We readily consider and detect intercostal neuralgia in the upper 
chest wall, and yet we commonly fail to consider the possibility or de- 
tect the presence of the same condition elsewhere. Any area of the body 
surface may be involved in this sensory disturbance, and its diagnosis 
usually depends upon its differentiation from pathologie changes in 
some underlying viscera. Upper cervical trunk neuralgias have been 
mistaken for intracranial, mastoid, and sinus lesions. Involvement of 
the lower cervical and upper thoracic trunks producing a_ brachial 
neuralgia have been diagnosed as subdeltoid or subacromial bursitis, 










sprains, periostitis, bone tumors, and cervical ribs. Neuralgia of the 
fourth to sixth thoracic trunks may simulate pleurisy and mastitis, and 
on the left side, cardiae pain, especially when filaments from the fourth 
trunk entering the brachial plexus may send painful stimuli into the 
arm. The lower six thoracic spinal nerves and the first two lumbar 
nerves constitute the entire innervation of the abdominal wall, and in- 
volvement of these trunks may simulate lesions of any intra-abdominal 









viscera. 

Because of the greater frequency of spinal injuries and of chronic 
postural trauma in the lower thoracic spine, neuralgia of the abdominal 
wall, or parietal neuralgia,’ is probably the most frequent type. Failure 
to differentiate an abdominal wall neuralgia from disease of an intra- 
abdominal viseus accounts for the majority of operative failures in which 
pain is the chief symptom. 








For years we have been taught that pain in the abdominal wall is 
always a viscerosensory reflex, or a higher sensory neuron manifestation 
of visceral pain. This phenomenon, first described by Ross? in 1888 and 
during the following decade by Mackenzie,* Head,* Sherren,’ and others, 
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soon became widely accepted. The zones of somatic reference were de- 
seribed on the basis of embryonic development by Head‘ and later were 
charted by Elsberg and Neuhof® with minor changes in their distribution. 
Superficial pain in these regions for a time was considered to be diag- 
nostie of lesions of the corresponding underlying viscera. However, the 
closer clinicopathologie correlation of more recent years has failed to 
bear out this constant relationship between intra-abdominal lesions and 
superficial pain, and a state of confusion has developed regarding its 
significance. 

The majority of cases of abdominal wall pain and_ tenderness 
are definitely not associated with intra-abdominal lesions. Elsberg 
and Neuhof® erroneously reported a case of Pott’s disease with spinal 
nerve root symptoms as chronic appendicitis with a viscerosensory reflex. 
Livingston,* Cope,’ and other staunch supporters of the viscerosensory 
reflex theory admit the ‘‘oceasional’’ absence of intra-abdominal lesions 
at operation, but without explanation for this occurrence. 

In discussing the persistence or return of these supposed referred 
pains postoperatively, Pottenger’® attributes them to an injury of the 
sensory neuron by the recent inflammatory lesion, thereby permitting 
an unphysiologie response to subclinical stimuli. Others attribute them 
to abdominal wall aponeurotie strains, neuromas, or adhesions. Alvarez 
and Gibson!! dismiss them as neurotic manifestations. The willing- 
ness with which these patients will submit to operation after operation 
in a futile attempt to obtain relief from abdominal pain is evidence of a 
genuine complaint, and the repeated operative failures are sufficient to 
warrant their becoming neuroties. 

We recently examined a ‘‘neurotic’’ woman with a feeal fistula which 
resulted from an operation for adhesions. She had had three previous 
operations, an appendectomy, salpingectomy, and cholecystectomy, and 
continued with her original complaint of pain in the right side of her 
abdomen. Examination revealed abdominal wall tenderness which was 
traced back along the eleventh and twelfth thoracic and the first lumbar 
nerve trunks to the spine where she presented a scoliosis with a super- 
imposed arthritis. This tragedy was unquestionably the result of in- 
adequate or misdirected physical examinations. 


INCIDENCE 


The incidence of intercostal neuralgia of the abdominal wall is far 
ereater than is generally supposed. Carnett'® considered it responsible 
for nearly 90 per cent of all gastrointestinal studies proving negative. 
He estimated that 90 per cent of all cases diagnosed as chronic ap- 
pendicitis and nearly 50 per cent diagnosed as acute appendicitis were 
intercostal neuralgia. Bockus'* found that 7.5 per cent of his private 
patients had abdominal wall neuralgia and that 44 per cent had 
laparotomies without relief of pain. Cottrell’® reported that 44 per cent 
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of his patients over 40 years of age had hypertrophic arthritis of the 
spine, that 31 per cent of these had evidence of nerve root pressure, and 
that 25 per cent of these were operated upon for visceral disease with- 
out relief of their symptoms. I'reedman’® stresses toxie neuralgias in 
reporting 42 operations for appendicitis in children during an epidemic 
of upper respiratory infections. Davis’? examined 250 boys and girls 
with abdominal pain and found that only 9 per cent were due to intra- 
abdominal lesions. 

In a study of the correlation between postural trauma and abdominal 
pain, one of us examined 110 nurses in various stages of training. Forty, 
or 36 per cent, had some form of spinal abnormality, the most common be- 
ing a functional scoliosis due to a short leg. Fifty per cent of this group 
presented evidence of spinal nerve root pressure or irritation demon- 
strated by a hyperalgesia over the corresponding nerve distribution. 
The associated neuralgia was twice as frequent in the graduate nurses as 
in those recently entering training, indicating a definite relationship to 
postural trauma. Six, or 30 per cent, of those with root symptoms were 
operated upon for chronic appendicitis, one for cholecystitis and again 
for adhesions without relief of pain. Later studies in this group revealed 
no further development of neuralgia in those whose postural defects 
were corrected early in training. 


ETIOLOGY 


As pointed out by Carnett,?° Bates,’® *! and Goldthwait,'* the most 
frequent cause of neuralgia of the abdominal wall is some form of 
spinal abnormality causing inflammation about, or actual pressure on, 
the spinal nerve root. The structural scolioses, injuries, disease, and 
tumors of the spine constitute definite orthopedic problems, and root 


symptoms, when present, are readily recognized. The accentuated or 


loss of lumbar lordosis,”! the spinal strain of a fat-weighted abdomen,”? 
and functional seolioses that usually eseape the orthopedie surgeon con- 
stitute the majority of so-called postural neuralgias. These mild fune- 
tional scolioses are most commonly compensatory to a tilted pelvis due to 
a short leg.2° Because of the absence of backache or a limp, this may 
v0 unnoticed, and, when recognized, its significance may be overlooked. 
The articular facets which form part of the intervertebral foramen are 
nearly vertical in the lumbar region and impinge more forcibly upon 
one another in lordosis. This strain of the articular processes has been 
shown by Goldthwait and others'* to produce a chronic inflammatory 
reaction with definite irritation to the emerging nerve trunks either from 
the inflammatory reaction or from actua! bony narrowing of the foramen. 
In scolioses they may impinge only on the coneave side of the curvature 
and, therefore, in a compensatory scoliosis neuralgia may be bilateral, 
at the coneavity of both curvatures, thus producing pain in the left 
chest and right abdominal wall. The frequent development of a spinal 
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arthritis in these cases of chronic postural trauma accentuates the root 
symptoms and constitutes an annoying therapeutic problem. 

The acute, severe abdominal neuralgias may be due to a spinal injury, 
but they are usually toxic in origin. They accompany or follow acute 
upper respiratory infections, pneumonia, other infectious diseases, and, 
rarely, appendicitis or other intra-abdominal visceral diseases.2° With 
no apparent consideration of postural trauma Davis'* considers most 


neuralgias to be toxic in origin, attributing them to a neurotrophic 


virus frequently present in common colds and related to that of herpes 
zoster, suggesting the possibility that zoster is frequently present but 
seldom herpetic. 

Musser lists sixty-six extra-abdominal disorders causing abdominal 
pain, including all of the toxic, infectious, and traumatic causes of inter- 
costal neuralgia.** Tabes dorsalis, plumbism, herpes zoster, black widow 
spider bite, and diabetic acidosis may cause violent abdominal wall 
pain.*® 4° 

DIAGNOSIS 


The diagnosis of abdominal wall or parietal neuralgia is not difficult. 
In any ease of chronic dull abdominal pain, especially with an associated 
backache, neuralgia should be considered. It must be remembered that 
the intensity and duration of pain may vary to almost unbelievable 
limits. It may be a mild soreness or an excruciating pain and may last 
for a few hours or several vears. One sees the apparently normal child 


‘ 


whose play is interrupted with a ‘‘stitch in the side’’ which disappears 
upon resting; the patient with ‘‘chronic appendicitis’? whose pain 
recurs postoperatively, and the ptotic, dvspeptic, neurotic with operative 
scars and a symptom complex which may be traced back through ex- 
acerbations and remissions to youth. The persistent mild soreness of a 
chronie abdominal neuralgia may become an excruciating, stabbing pain 
of a toxic neuralgia similar in severity to that of a sciatica or tie 
douloureux and even simulating an intra-abdominal eatastrophe.?> The 
pain may involve any or all branches of one or more nerves on either or 
both sides. 

Pain, being a purely subjective symptom, is, as previously stated, less 
dependable than its objective manifestation, tenderness. However, the 
elicitation of tenderness by merely palpating the relaxed abdomen is of 
little diagnostic value. It fails to differentiate between pain in the 
abdominal wall and in the viscera. Because the examining fingers must 
dip more or less deeply into the abdomen before the relaxed muscles 
offer sufficient counterresistance to demonstrate the abdominal wall 
tenderness, the examiner erroneously assumes that the tenderness is 
therefore deep seated and within the abdomen. Further examination 
should include palpating or firmly poking against the voluntarily tensed 
abdomen, having the patient raise his legs or head and shoulders from 
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the table in order to contract his abdominal muscles thereby protecting 
the underlying viscera from pressure of the palpating fingers. It should 
also inelude vigorously pinching generous folds of skin fascia and fat 


of the abdominal wall. Comparison with remote regions may be neces- 


sary in a suspected bilateral lesion. To avoid possible error in degree 
of pinehing, an extensive fold may be grasped overlying the midline of 
the abdomen in unilateral lesions. 

The tenderness of a true visceral lesion, with the possible exception 
of peptic ulcer and peritonitis, is decreased or absent to these simple 
pinch-and-poke tests.2° The tenderness of an abdominal wall neuralgia, 
on the other hand, is unmistakable. It is unchanged over a voluntarily 
tensed abdomen and is readily elicited by the pinch test. It usually 
extends over a greater area than the actual pain and may involve the 
entire distribution of the nerve, parts of which may overlap the thorax 
or extremities. It may be elicited over the involved nerve trunk along 
its course between the ribs and over or just lateral to the vertebral spine 
at its level, or only at its terminal distribution on the anterior abdominal 
wall. Regardless of the intensity of the pain, rigidity is usually absent 
as the motor fibers are rarely involved. 


NERVE BLOCK 


In a suspected coexisting visceral lesion a successful paravertebral 
procaine nerve block will eliminate the pain and tenderness of the ab- 
dominal wall without influencing that of intra-abdominal origin. In 
this procedure the patient lies prone with a pillow beneath the abdomen 
and a skin weal is produced at the elected site of injection, which in the 
thoracic region is 4.5 em. lateral to the vertebral spine of the affected 
trunk. A 2-inch 20 gauge needle is inserted perpendicularly until its 
point touches the rib. Its position is then shifted downward and pushed 
0.5 to 1 em. deeper into the intercostal space where, after the usual 
precautionary measure of withdrawing on the syringe plunger, 5 c¢.c. of 
2 per cent procaine solution is injected. In the lumbar region a 3-inch 
needle is inserted 3 to 3.5 em. lateral to the upper border of the posterior 
spinous process and passed inward about 4 to 6 cm., where it should 
strike the transverse process. After its depth is ascertained, the needle 
is partly withdrawn and reinserted upward over the process about 1.5 
em. deeper where the solution is injected. In lower abdominal neuralgias 
the ilioinguinal nerve may be blocked in its course 1 or 2 em. above the 
crest of the ilium, deep to the external oblique fascia. Perforation of 
this fascia resembles the click of the dura in a spinal puncture, and rigid 
fixation of the needle point against lateral motion assures its location. 
In limited terminal neuralgias with little or no trunk tenderness, simple 
infiltration about the area of tenderness is of value. A suecessful block 
is indicated by a brief period of anesthesia of the nerve distribution usu- 
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ally followed within an hour by return to normal sensation, and fre- 
quently with the absence of pain and tenderness. In painful trigeminal, 
brachial, and sciatic neuralgias this is an especially welcome therapeutic 
measure. The relief from pain often persists for weeks or months in 
spite of a persistent traumatic, arthritic, or malignant etiology. 


LESIONS SIMULATED 


The asthenie type of ptotic habitus presents a greater incidence of 
7-299 


functional scoliosis and other postural defects.’* **-?° The associated 


visceroptosis presents gastrointestinal symptoms which, added to the 








Fig. 1.—Dissection dosncnstentinn the innervation of the abdominal wall by the 
lower six thoracic and first two lumbar spinal nerves. Their course along the trans- 
versalis muscle and their superficial (Vallieux) points of entrance to the rectus sheath 
are illustrated. 
neuralgia, may simulate many intra-abdominal visceral lesions,*° among 
which are acute and chronic cholecystitis,*’ appendicitis,*" *° and sal- 
pingitis, ureteral colic of nephroptosis, and ‘‘tugging’’ peritoneal ad- 
hesions. 

The upper right quadrant of the abdomen is supplied by the seventh to 
tenth right intercostal nerves, the involvement of which may simulate 
many gall bladder or biliary tract symptoms.*’ Pain along the eighth 
or ninth nerve trunk at the angle of the scapula, visceroptotie epigastric 
symptoms of an obstructing ligament of Treitz, and a previous attack 
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of eatarrhal or toxie jaundice, all contribute to an ineorrect diagnosis. 
The Murphy test for gall bladder tenderness, elicited by poking upward 
helow the right costal border on inspiration, is always positive in inter- 
costal neuralgia in this area. A constant pain in the gall bladder region 
unassociated with dyspepsia and unconfirmed by laboratory and x-ray 
studies is frequently intercostal neuralgia and constitutes the majority 
of operative failures in chronic cholecystitis. 

Due to the anatomical weakness of the lumbodorsal spine, neuralgia 
of the twelfth thoracic and first lumbar nerves is rather frequent.*? The 
fact that it occurs three times more frequently on the right than the left 
side is due to the higher incidence of a left lumbodorsal scoliosis.2° 


Fig. 2. —C.D., a typical case of short left leg functional scoliosis with right twelfth 
thoracic intercostal neuralgia. The areas of hyperalgesia as here indicated are the 
nerve trunk and adjacent vertebral spine, the upper medial buttock or sacroiliac region, 
the right lower abdominal quadrant with maximum pain and tenderness at Vallieux 
point (border of rectus), the area overlying Poupart’s ligament, and the upper inner 
aspect of the thigh. Symptoms of ‘‘chronic appendicitis’ were not relieved by ap- 
pendectomy ten years previously. Several attacks of acute right lower quadrant ab- 
dominal pain accompanied upper respiratory infections. A back sprain produced pain 
and tenderness in the sacroiliac regions which was unrelieved by strapping but relieved 
by twelfth thoracic nerve block. The chronic pain has been relieved, and the acute at- 
tacks have been decreased by a heel lift to correct the scoliosis. 


The twelfth thoracie and first and second lumbar nerves form the ilio- 
inguinal and iliohypogastrie nerves which supply the lower abdominal 
wall, and, since they, like the lower six thoracie intercostal nerves, pene- 
trate the external oblique aponeurosis at the outer border of the rectus 
sheath to enter the rectus muscle, they produce points of maximum 
tenderness in this region known as Valleix points.'? On the right side 
this corresponds approximately to MceBurney’s point. (Fig. 1.) 

The most skeptical persons may usually be convinced of the nerve 
root origin of this parietal pain and tenderness in the lower right quad- 


rant by exploring the remaining areas of distribution of the ilioinguinal 
nerve. Tenderness along the inguinal branch may be elicited over the 
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anterior portion of the iliae crest, the inguinal canal,*? the labia majora, 
and an area of variable size on the upper inner aspect of the thigh. The 
iliae branch supplies an area on the upper inner aspect of the buttock 
overlying the sacroiliac region, where pain and tenderness may be mis- 
taken for sacroiliac strain or arthritis.** *4 

Patients with pain and tenderness in the right lower quadrant in the 
absence of rigidity, fever, and leucocytosis, constitute the majority of 
operative failures in chronic appendicitis.*° In the presence of fever and 
leucocytosis from an upper respiratory infection or pneumonia an opera- 
tion is hazardous. Many advise against operating for chronie appendi- 
citis in the absence of a previous acute attack.*® It must be remembered, 
however, that an acute toxie intercostal neuralgia may have been super- 
imposed upon a chronic intercostal neuralgia,®® thereby closely simulat- 
ing an acute attack of appendicitis. 

Rigidity is rare in intercostal neuralgia, but it occasionally exists and 
presents a delicate diagnostic problem; and, of course, the absence of 
rigidity does not exclude true appendicitis (Fig. 2). 


COMMENT 


The parietal nature of abdominal pain and tenderness in intercostal 
neuralgia is not always recognized preoperatively and, when recognized, 
it is frequently attributed to a viscerosensory reflex from a supposed 


visceral lesion. When the pain recurs postoperatively, it may be at- 
tributed to malingering, hysteria, neurosis, further visceral disease, or 
adhesions. In either of the last two diagnoses the patient may be re- 
operated upon one or more times and may develop both a neurosis and 
adhesions. 

Since chronic intercostal neuralgia of the abdominal wall is usually 
aggravated by increased physical activity, it is usually relieved by pro- 
longed bed rest incidental to an operation. It is after the patient has 
resumed his physical activity and the pain recurs that the correct diag- 
nosis may become apparent. These instances of operative failures are 
really diagnostic errors resulting from hasty, misdirected, and incom- 
plete physical examinations. 

In considering intercostal neuralgia as a possible diagnosis in ab- 
dominal pain, one must be careful to rule out any possible intra-ab- 
dominal lesions. It would be far better to remove erroneously a normal 
appendix than to allow a gangrenous appendix to rupture. There is ¢ 
definite risk, however, in any laparotomy and many unnecessary ones 
may be avoided by carefully differentiating between intra-abdominal and 
abdominal wall pain and tenderness. 

Treatment of the majority of these cases consists merely of correcting 
postural defects or spinal injury by the usual orthopedic measures’® 2%: 29 
and by the usual medical management of a toxic or infectious etiology.?” 
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SUMMARY AND CONCLUSION 


1. Intercostal neuralgia of any of the lower six thoracic and the first 
lumbar nerves involves the abdominal wall, and the resulting abdominal 
pain and tenderness may be referred to as parietal neuralgia. 

2. Pain and tenderness of the abdominal wall may be differentiated 
from intra-abdominal visceral pain by the simple pinch-and-poke tests 
here described. 

3. A viscerosensory reflex is an infrequent cause of abdominal wall 
pain. 

4. Parietal neuralgia accounts for the majority of operative failures 
in chronie appendicitis, cholecystitis, salpingitis, and other abdominal 
lesions where pain is the chief symptom. 

5. When parietal neuralgia is present, it should be ‘‘blocked off’’ 
before making a diagnosis of pathology, especially in chronic cases, or 


in patients with multiple abdominal sears who complain of persistence 


of their original pain. 
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SURGERY IN THE CAROTID SINUS SYNDROME 
JOHN H. MULHOLLAND, M.D., AND E. A. Rovenstine, M.D., 
New York, N. Y. 
(From the Department of Surgery, New York University College of Medicine, and 
the Third Surgical and Anesthesia Divisions, Bellevue Hospital) 


ANY individuals who demonstrate an abnormality of the carotid 


sinus reflex as described by Weiss and Baker! and called the caro- 
tid sinus syndrome suffer only mild symptoms. There are a small num- 
ber of more severely afflicted patients in whom the characteristic symp- 
toms of vertigo, dizziness, and unconsciousness may be alarmingly 
dangerous or totally disabling. Surgical denervation of the carotid 
sinus affords relief in these patients. Since March, 1938, five such opera- 
tions have been performed on the Third Surgical Division of Bellevue 
Hospital. The procedures employed in the diagnosis, operation, anes- 
thesia, and the pre- and postoperative care are herewith reviewed. 

Diagnosis —The diagnosis of hyperactive carotid sinus was made in 
all these patients according to the methods described by Weiss. Digital 
pressure over the bifurcation of the common carotid artery, stimulating 
the endovascular pressure sensitive fibers in the carotid bulb, produces 
a train of symptoms similar to the complaints of the patient. Pressure 
is exerted firmly and for several seconds at a point over the pulsating 
artery at the level of the upper border of the thyroid cartilage. The 
patient sits upright and is supported against sudden unconsciousness. 
A record of pulse rate and blood pressure changes is kept and in our 
patients electrocardiographie tracings are taken during the manipula- 
tion. Both sides are not stimulated simultaneously. An appreciable 
time interval, at least fifteen minutes after recovery, is allowed to elapse 
between tests. We have found that one side is always more sensitive 
than the other. The more sensitive side is denervated. In all the 
patients, except one, who were submitted to surgery, sufficient pressure 
produced unconsciousness. The patients are classified, as far as pos- 
sible, into one of three types: vagal, pressor, or cerebral. 

When the main efferent pathway of the reflex is through the vagus 
nerve, marked bradycardia results. Cerebral anemia which follows 
the bradyeardia causes vertigo, dizziness, sometimes convulsive move- 
ments, and unconsciousness. The efferent pathway through the sympa- 
thetic produces a fall in blood pressure and cerebral anemia. Uncon- 
sciousness is delayed in both these mechanisms and follows a train of 
symptoms. The cerebral type of reflex causes unconsciousness suddenly, 
with no change in pulse rate or blood pressure and without intervening 
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symptoms. This latter type is rare; no example is included in this re- 
port. In severe cases, where surgical therapy is indicated, the efferent 
pathway is generally mixed vagal and pressor with vagus effect pre- 
dominating. The determination of the type of syndrome is important 
in the preoperative care and the anesthetic management. 

Before operation further diagnostic tests are made by blocking the 
sinus nerve with an anesthetic solution. Ten cubie centimeters of a 1 
per cent solution of procaine is injected in the region of the bifurcation 
of the carotid artery using the transverse process of the fourth cervical 
vertebra as a guide.2,/ When the nerve to the carotid sinus is blocked, 
pressure over the bulb will produce no symptoms. This will give added 
assurance that operation will be effective in abolishing the reflex. 

Preoperative Care and Anesthesia.—The preparation of the patient 
has been undertaken largely by the anesthesia department. Atropine, 
scopolamine, and the barbiturie acid derivatives suppress the reflex. In 
those eases in which the vagal slowing is so marked that prolonged 
asystole may follow operative manipulation, atropine should be admin- 
istered before operation. Cases in which the blood pressure fall is 
alarming may be given ephedrine to prevent much of the fall during 
operation. Morphine has no effect or is an excitor. An attempt is made 
to avoid complete suppression during operation because of the value 
to the surgeon of knowing exactly when the nerve has been cut. If 
the anesthetic agent employed does not depress the reflex, the anesthetist, 
by recording the pulse and blood pressure changes as they are affected 
by the operative stimulation of the reflex, may tell the surgeon when 
the are has been interrupted. We have found that the nerve emerges 
from the posterior aspect of the base of the internal carotid artery, 
but it may be difficult to isolate without a physiologic guide. As ether, 
vinothene, and chloroform may suppress the reflex during deep narcosis, 
these drugs are not employed. Nitrous oxide or cyclopropane have little 
effect or sensitize the mechanism. Cyclopropane is the anesthetic of 
choice. It permits the use of a respired atmosphere containing a high 
percentage of oxygen, valuable during cerebral anemia. It is quickly 
controlled, potent, and permits the convenient employment of the de- 
sired technique. The carbon dioxide absorption method is employed 
for administration, and an endotracheal tube is utilized. 

The latter is necessary to assure an airway and to permit the con- 
venient application of artificial respiration when indicated. The anes- 
thetist must make practically continuous determination of the pulse rate 
and rhythm as well as the arterial tension. 

Operatwe Procedure.—The skin is prepared in the usual manner. 
With the head held in the midline and the neck slightly extended, an 
incision about 5 em. long is made with its middle at about the level of 
the upper border of the thyroid cartilage; the bifurcation of the common 
earotid artery is described as being at this level, but it may vary two to 
3 em. in different subjects. The incision is placed along the anterior 
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border of the sternomastoid muscle and is carried through the skin, 
superficial fascia, and platysma. The deep fascia is made tense by 
lateral traction on the muscle and incised with care in order to prevent 
injury to two or three veins which cross the artery to reach the internal 
jugular vein. These veins may be of alarmingly large size. They 
should be ligated and cut. With the sternomastoid muscle retracted 
laterally, the carotid sheath is exposed and the artery may be seen and 
palpated. The sheath should be opened carefully because the descendens 
hypoglossi nerve lies on its surface and should be preserved if possible. 
Location of the bifureation may be confusing because of the depth of 
the internal carotid. The superior thyroid artery is a good guide to the 
level. With complete exposure, the bulbous dilatation of the origin of 
the internal carotid is easily recognizable. In the bifurcation and just 
posterior to the inner edge of the internal carotid artery, the carotid 
body may be seen. It is frequently concealed in areolar tissue and need 
not be isolated.. During the manipulation of the sinus, at this stage, 
the reflex is stimulated, and the artery may be seen to be pulsating 
slowly; the blood pressure may drop if the reflex is of the depressor 
tvpe. The adventitia of the root of the internal carotid may be lifted 
with thumb foreeps and cut. As the dissection proceeds around the 
circumference of the artery, which may be rotated with a ligature car- 
rier, the section of the adventitia posteriorly* will be followed by an 
immediate elevation of blood pressure. This may be evident by the 
oozing of small blood vessels. Shortly thereafter the pulse rate becomes 
rapid. The reflex are is obviously broken. The carotid sheath and deep 
fascia are sutured in separate layers. 

There is no special postoperative care necessary. Occasionally, the 
rise in blood pressure, which is temporary, may cause unexpected bleed- 
ing and eause a hematoma to form, which happened in one of our eases. 
The patient is allowed out of bed on the second postoperative day. 


CASE REPORTS 


CASE 1.—H. B., male aged 65 years, was first admitted to the hospital in April, 
1934. The patient complained of nervousness, loss of weight, palpitation, exophthal- 
mos, and diplopia. A diagnosis of hyperthyroidism was made and a right thyroid 
lobectomy was performed. He was discharged, June 30, 1934, and was well until 
December, 1934, when symptoms reappeared; namely, loss of weight, tremor, and 
palpitation. He was readmitted in March, 1935, and on April 20, 1935, a left sub- 
total thyroid lobectomy was performed. His symptoms were relieved, and he was 
discharged May 7, 1935. 

He again began to lose weight during October, 1935, and complained of nervous- 
ness and palpitation and evidenced one added symptom, tightness of the neck. 
Medical treatment for three weeks brought about some improvement. The diagnosis 
at this time was thyrotoxicosis, arteriosclerosis, and hypertension. He attended the 


Thyroid and Cardiae Clinics and felt well until early in March, 1936, at which time 


*Studies on the cadaver indicate that the nerve separates itself from the ad- 
ventitia at a slightly higher level and may be cut as it courses along the posteromedial 
aspect of the internal carotid artery. 
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he complained of loss of weight, tremor, nervousness, palpitation, dyspnea, and 
dizziness. There were no complaints of choking or constriction of neck at this 
time. A small, vascularized nodule of thyroid tissue, attached to the left superior 
pole, was removed surgically in March, 1936. At this operation the superior thyroid 
artery was ligated proximal to the nodule. 

Symptoms returned in October, 1936, and the patient was treated in the hospital, 
from Dec. 7, 1936, to Jan. 5, 1937, without operation. He was without complaints 
referable to the thyroid; he had occasional dyspnea on exertion and precordial 
pain. Early in April, 1937, he had his first attack of unconsciousness, and on 
April 29, 1937, he had a third similar episode and was brought to the hospital in 
an ambulance. 

It was felt that his general condition was progressively improving and that 
paroxysmal auricular fibrillation was the etiologic factor causing the fainting spells. 
He was given digitalis and discharged ten days later on a maintained dose of 1.5 
gr. a day. His general condition continued to improve, but he had occasional 
attacks of unconsciousness lasting ten to fifteen minutes. He also began to notice 
transient attacks of vertigo brought on by changes in position. It was found that 
pressure over the bifurcation of the right common carotid could reproduce this 
vertigo and the unconsciousness. It also produced marked slowing of the pulse 
which did not follow after the administration of atropine. The sensitivity of the 
bifureation could also be abolished when novocain was injected into the area. Oper- 
ation was performed on March 15, 1938. The patient was discharged improved, 
April 7, 1938. 

Subsequent Course-——On July 5, 1939, one year and three months following 
operation, the patient reported having ‘‘fainted’’ once. His blood pressure was 
190/100, and he complained of dyspnea on exertion, headache, and palpitation. He 
had no pulse deficit. Other than complaints referable to his cardiac condition, the 


patient was well. 


Comment.—The possibility of relationship between disturbances in the 
‘arotid sinus reflex and hyperthyroidism is suggested by this ease. 
Heymans* pointed out the close anatomic relations between the base of 
the internal carotid artery and the origin of the superior thyroid artery 
in some subjects. The operative manipulation during ligation of the 
superior thyroid artery frequently will excite the reflex. 


Case 2.—V. C., white, male, Italian, aged 60 years, was admitted to the hospital 
in January, 1933, and in May, 1936, for brief periods, at which times his illness 
was diagnosed as acute and chronic paranasal sinusitis. He complained of attacks 
of dizziness and faintness. These were attributed to the sinus infection which was 
demonstrated roentgenologically. In December, 1936, he was readmitted, com- 
plaining of periodic attacks of headache, dizziness, vomiting, and occasionally 
diarrhea. There was no evidence of sinus disease at this time. Electrocardiographic 
tracings confirmed a diagnosis of auricular fibrillation. There was no cardiac 
enlargement. He remained in the hospital for sixteen days with no recurrence of 
the dizziness. 

His last admission to the hospital was on Jan. 30, 1938; complaints were the 
same, the attacks being described as lasting about one hour. He was still fibrillating. 
At this time, it was discovered that pressure over the left carotid sinus produced 
marked dizziness, syncope, convulsive movements on the right side, and cessation 
of radial pulse. Pressure on the right carotid sinus caused slowing of the pulse, 
slight dizziness, but no unconsciousness. Electrocardiographic tracings taken while 
pressure was being applied showed a period of asystole lasting three seconds. The 
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area about the bifureation of the right common carotid was infiltrated with 5 c¢.e. 
of 2 per cent procaine solution and subsequent pressure produced no reaction. 

On March 7, 1938, the patient was operated upon. The right carotid sinus was 
denervated. He was discharged April 14, 1938, without having had a recurrence 
of dizzy spells, although the headache persisted with a lesser degree of severity. 
Pressure over the sinus produced no reaction. 


CASE 3.—J. R., male, aged 72 years, was admitted to Bellevue Hospital, March 


23, 1938, complaining of an increasing frequency of attacks of dizziness, loss of 
vision, a feeling that his heart had stopped, and unconsciousness. These attacks 
occurred at irregular times, occasionally while in bed, but always following sudden 
movements of the head. He first noticed the onset of these episodes in 1911, when 
he fell and injured himself. He was brought to a hospital and told that his heart 
was bad. In 1951 he was admitted to Bellevue Hospital with similar complaints, 
in addition to which dyspnea and edema of the ankles had developed. He was in 
in the hospital for one month and was discharged improved. Diagnosis: Generalized 
arteriosclerosis, enlarged heart, and auricular fibrillation. 

At the time of the present admission, March 23, 1938, his blood pressure was 
156/68; the peripheral arteries were tortuous and calcified; pulse was totally irregu- 
lar with no pulse deficit; the heart was enlarged with no signs of failure. Pressure 
on the left carotid sinus produced immediately asystole which lasted throughout the 
period of pressure and the symptoms of dizziness, loss of vision, and the uncon- 
sciousness of which the patient complained. He was digitalized, and four days 
after admission the pulse rate became regular at a rate of 120. Electrocardiographie 
tracings showed auricular flutter with a 2:1 auriculoventricular block. Pressure 
over carotid sinus increased to a 20:1 ratio with asystole of 4.16 seconds. The 
rhythm subsequently varied from fibrillation to flutter. 

On April 19, 1938, the patient was operated upon, under cervical plexus block 
anesthesia, and the left carotid sinus was denervated. During the postoperative 
period a hematoma developed under the skin and was evacuated on the fifth day. 
Thereafter healing was prompt. He was discharged May 11, 1938. Pressure on left 
carotid sinus produced no cardiac slowing or symptoms. On July 14, 1938, the 
patient was again admitted to the hospital complaining of shortness of breath and 
swelling of the ankles. There have been no dizzy spells and pressure over the 
carotid sinus produces no symptoms or cardiac slowing. 


. 


CASE 4.—F. R., male, aged 59 years, was admitted to Bellevue Hospital, Sept. 26, 
1938, the same day that he had fallen unconscious for a period of about ten minutes. 
Past history revealed a severe accident in 1934, when he fell six stories and suffered 
skeletal and head injuries for which he was hospitalized for about six months. 
During the past two years he has had infrequent attacks of dizziness, ringing in the 
“ars, vertigo, and unconsciousness. His occupation was carpentry, but during the 
past year he has not worked because he feared that another attack while on a 
scaffold or ladder would result in severe injury. He realized that he could pre- 
vent the unconscious phase of the attack if he could loosen his collar when he first 
became dizzy. 

At the time of admission, it was found that pressure over the right carotid sinus 
would produce a bradycardia, dizziness, and blurring of vision. Pressure on the 
left carotid sinus produced some slowing of the pulse. The blood pressure of 160/100 
was unchanged by pressure. On Oct. 10, 1938, the region of the right carotid sinus 
was blocked with 2 per cent novocain solution, and subsequent pressure produced 
no effect. On Oct. 11, 1938, the patient was given .01 gr. of atropine subcutaneously, 
repeated in two hours. Subsequent pressure on the right carotid sinus produced 


slight slowing of the heart but no dizziness, and pressure on the left had no effect. 
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Operation.—On Nov. 15, 1938, a denervation of the carotid sinus on the right 
side was performed. Manipulation at the bifurcation of the common carotid caused 
long periods of asystole. After the nerve was cut, the pulse resumed a rate of 92. 
For six days following operation the patient complained of thickness of the tongue 
and flushing of the right side of the face. The right pupil was dilated. These 
symptoms gradually subsided and had disappeared at the time of discharge, Nov. 23, 
1938. 


Case 5.—H. S., white, male, aged 45 years, was well until April, 1937, when he 
had an attack of dizziness which came on suddenly. He shook his head and after 
resting a few moments it cleared. These attacks have recurred about once a month, 
and during the last four weeks he has had five attacks of a severe nature associated 
with unconsciousness. 

Past History—The patient had had an initial attack of precordial pain followed 
by marked dyspnea and faintness in December, 1937. For this he was treated in the 
hospital for four months. On discharge he was taking digitalis, feeling well but 
still dyspneic on effort. He had had similar attacks for which he was hospitalized 
in July, 1938, and in October, 1938. Recently, he has had eight or nine attacks 
of nocturnal dyspnea. At the time of this admission, June 5, 1939, it was discovered 
that pressure on the right carotid sinus produced the same dizziness, vertigo, and 
unconsciousness of which the patient complained. The diagnosis made at this 
time was arteriosclerotic heart disease with coronary sclerosis and myocardial 
fibrosis. He had regular sinus rhythm and signs of heart failure were induced by 
moderate exertion. Electrocardiographic tracings taken during pressure over the 
right carotid sinus showed depression of the sinus node to a rate of 45 per minute 
with ventricular escapes. Pressure over the left sinus produced only slight slowing 
of the auricular and ventricular rates. Diagnostic blocking of the carotid sinus 
nerve with novocain was not done on this patient because of a sensitivity to the drug. 

Operation was performed on June 28, 1939. The right carotid sinus was de- 
nervated. The blood pressure, which had fallen during early operative manipula- 
tion, rose when the nerve to the sinus was cut. The patient recovered promptly. 
During the postoperative period, pressure over the right sinus had no effect. He 
was discharged after seven days, improved. 


The experience gained in the treatment of disturbances of the carotid 
sinus reflex has been of value in interpreting untoward symptoms occur- 
ring during operative procedures in the region of the bifurcation of the 
common carotid artery. Rovenstine and Cullen? have indicated the re- 
flex may be an explanation for the sudden deaths which occasionally 
follow incision and drainage of neck infections. During operative 
manipulation in the region of the sinus the sudden occurrence of brady- 
cardia, hypotension, pallor, and at times respiratory depression suggests 
stimulation of the reflex. Clamps, retractors, and packs which have 
been placed in the vicinity should be removed. Infiltration of the area 
between the internal and external carotid arteries with 5 ¢.c. of a 2 
per cent solution of procaine will immediately abolish the reflex and 
restore the circulatory and respiratory functions. Indeed, this may be 
a lifesaving measure. 

The role of the carotid body in the control of respiration has been 
indicated by Heymans* and demonstrated experimentally by Schmidt.‘ 
The latter showed that the respiratory center is sensitive to changes in 
the carbon dioxide tension of the blood but not to oxygen lack. The 
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body is only slightly stimulated by CO, increases, but is highly sensitive 
to oxygen tension. In the absence of CO, in the blood the carotid body 
becomes the controlling factor in respiration. This fact is of obvious 
clinical importance to both the anesthetist and the surgeon. 

Blakemore, Humphreys, and King® created experimental carotid-jugu- 
lar fistulas in dogs and demonstrated the effect of shunting of carotid 
blood away from the smus. The reflex vasoconstriction, produced by the 
lack of endovascular tension beyond the fistula, increased the blood 
flow from artery to vein in a vicious manner. They rightfully econ- 
cluded that the therapeutic creation of such a fistula is inadvisable. 
Their findings should be borne in mind in eases of traumatic arterio- 
venous aneurysms of the neck. 


SUMMARY AND CONCLUSION 


1. The procedures employed in the diagnosis, preoperative care, anes- 


thetic management, and operation are described. 

2. Mention is made of the clinical application of knowledge of this 
reflex area. 

3. Five cases are cited briefly. 

4. The symptoms of hyperactive carotid sinus reflex may be relieved 


by surgical denervation of the sinus. 
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SPONTANEOUS CEREBRAL HEMORRHAGE 
THE SURGICAL TREATMENT OF SELECTED CASES 
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(From the Neurosurgical and Neurological Services, Barnes Hospital and Jewish 
Hospital, and the Washington University School of Medicine) 


HAT certain cases of spontaneous cerebral hemorrhage may be 

treated by surgical means is not a new idea. According to Penfield,' 
Wernicke many years ago suggested that trepanation might be of 
benefit in ‘‘ingraveseent apoplexy.’’ Cushing,’ in 1903 not only repeated 
the suggestion but actually carried it out in two cases, though in neither 
instance was a fatal outcome averted. Russel and Sargent® in 1907 re- 
ported the evacuation of a subcortical clot, but both to the authors and 
to those who discussed the case it seemed questionable if the operation 
was of benefit since the patient had a residual hemiplegia and an aphasia 
from the left-sided lesion. Penfield reported 2 cases operated upon 
with recovery and Craig and Adson‘ have encountered 9 cases, 6 of which 
were apparently truly ‘‘spontaneous’’ while two were probably trau- 
matie in origin. 

Merritt’ has divided vascular lesions in the brain into four groups: 
(1) primary subarachnoid hemorrhage, (2) cerebral embolus, (3) 
cerebral thrombosis, and (4) cerebral hemorrhage. As a part of his 
discussion of the latter group he says: ‘‘In rare instances a cerebral 
hemorrhage may become encapsulated and present the symptom com- 


plex of a tumor. Such hemorrhages have been removed successfully 


in several instances but this mode of therapy is still in the experimental 
stage and is adapted to only a very small percentage of cases of cerebral 
hemorrhage. ’’ 

It seems quite certain in the light of present knowledge that surgery 
should play no part in the treatment of primary subarachnoid hemor- 
rhage, cerebral embolus, or cerebral thrombosis. Cadwalader,® however, 
in his study of apoplexy showed two things which are of great im- 
portance in a consideration of the subject from a surgical viewpoint: 
Most cerebral hemorrhages are large (of 72 specimens examined by 
him only 4 measured less than 4 em. in the broadest diameter), and a 
relatively small percentage of cases are rapidly fatal. 

With these facts in mind we have in the past fifteen months resorted 
to surgery in 5 cases of spontaneous cerebral hemorrhage, and it is our 
feeling that the results fully justify this report. That, to some, this may 
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seem to be very radical treatment we do not doubt, and for that reason 
we wish to state that we are not advising surgery as the primary treat- 
ment in cerebral hemorrhage, for no case has been operated upon unless 
there existed definite evidence of increasing intracranial pressure. 

Bagley’ has advocated the surgical treatment of a certain group of 
cases of intracerebral hemorrhage, and he emphasizes the fact that, be- 
cause of the poor general condition of these patients, the simplest proce- 
dure which will afford relief should be employed. In Case 1 all that was 
necessary was the aspiration of the old blood through a perforator open- 
ing, but in the other cases it was necessary to reflect an osteoplastie 
flap. 


CASE 1.—A. C., a 46-year-old merchant, a known diabetic and hypertensive, was 
admitted to the Jewish Hospital on Nov. 24, 1938. Three days before admission, 
while driving his car, he suddenly developed a severe headache, dizziness, and nausea. 
He managed to stop the car, and a physician was summoned and gave him a hypo- 
dermie for relief. He was brought to the home of a relative, where he remained 
in bed for two days, but the headache continued to be so violent that he was sent into 
the hospital. When he entered, his blood pressure was 190/100, and there was some 
stiffness of his neck. The rest of the examination was without positive findings. 
One of us (L. T. F.) saw him on Nov. 26, 1938. At that time there was blurring 
of the nasal borders of both disks, stiff neck, bilateral Kernig, and blood pressure 
of 200/110. A diagnosis of spontaneous subarachnoid hemorrhage was made and 
lumbar puncture was done. The fluid was bloody and contained many crenated red 
cells, and when centrifugalized the supernatant fluid was yellow. Following the 
spinal puncture his headache was greatly relieved. 

Spinal punctures were done daily, and on Nov. 28, 1938, the spinal pressure was 
360 mm. of H,O, but the fundi had not changed. He continued to feel well, and from 
Dee. 4 to Dee. 14 he was not seen by us. On Dec. 14 it was discovered that in spite 
of total absence of headache he had developed a complete left homonymous hemi- 
anopsia and terrific choked disks with many hemorrhages and patches of exudate. 
Ventriculogram was done that afternoon. When the needle was inserted in the right 
parieto-occipital region, at 2 cm. under the surface, a large collection of old chocolate- 
colored blood was encountered and evacuated. The direction of the needle was then 
changed; air was injected into the ventricles, and, when x-ray films were made, the 
cavity could be seen, filled with air and connected with the ventricle. Since there 
was no ventricular displacement, no further surgery was done. 

His postoperative course was smooth, and he was discharged on Dee. 20, 1938. 
The choked disks and the homonymous hemianopsia had entirely cleared up when 
last seen on March 9, 1939. Since that time, he has had no further trouble and is 


able to carry on his work. 


In spite of the fact that symptomatically this patient improved after 


spinal punctures, his choked disks progressed to an alarming degree. 
Finally the stage was reached where permanent visual damage was 
feared, and the prompt subsidence of the choked disks and_ the 


homonymous hemianopsia after the removal of the hemorrhage was most 
gratifying. 
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In Case 2 marked ventricular deformity after the aspiration of old 
blood was interpreted as evidence that simple aspiration was not suf- 
ficient, and, since the patient’s condition was good, more radical measures 


were employed. 


Fig. 1.—Case 2. 


CASE 2.—R. W., female, aged 19 years, was admitted to Barnes Hospital on Feb. 
20, 1939, in a stuporous state, having been ill about twenty-four hours. The evening 
before admission she suddenly complained of a severe headache, became nauseated, 


and a short time later said her left side felt ‘‘weak and queer. Headache and 
nausea persisted and during the following twenty-four hours she became more 
stuporous. She was seen by one of us (A. D. C.) at her college, about eighteen 
hours after onset, and the positive findings on neurologic examination were: hyper- 
active deep reflexes on the left side, increased tonus of muscles of left arm, defective 


position sense left upper and lower extremities, and complete left astereognosis. 
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Immediate hospitalization was advised, and at the time of admission little change 
was noted except that she had a central type of facial on the left and a left hemi- 
anopsia which was practically complete. 

Her general physical examination was devoid of significant findings; blood pres- 
sure was normal, and all laboratory studies were within normal limits. 


Fig. 2.—Case 2. 


On Feb. 22, 1939, lumbar puncture was done. The initial pressure was 330 mm. 
H,O; fluid was clear; cell count, 8; and Ayala index, 5.5, suggesting an expanding 
lesion. The Wassermann reaction was negative on both blood and spinal fluid. 
The next morning she was drowsy, nauseated, and complained of headache; the 
other signs were unchanged, and her pulse rate was beginning to become slow. Four 
days later the following note was made: ‘‘ For three days patient has felt better, but 


her pulse has been becoming steadily slower. This morning she has headache and 
P g : g 
looks worse, There is some temporary improvement since having intravenous sucrose 
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but still her pulse is only 50, and has been between 48-56 for 18-20 hours. Fundi 
show no swelling but the slow pulse means an increasing intracranial pressure. The 
left-sided weakness, awkwardness, and astereognosis persist, but, because of the 
sudden onset, a vascular lesion is suspected. Ventriculogram is to be done.’’ 

On Feb, 27, 1939, when the needle was inserted for ventriculography on the right 
side, a few cubic centimeters of old brownish blood were evacuated. The needle was 
then put into the left ventricle, air injected, and films showed a marked ventricular 
shift to the left side with a downward and forward displacement of the righit 
posterior horn and posterior part of the ventricular body (Figs. 1, 2, and 3). A 
right pariefo-occipital craniotomy was done immediately, and in the parietal lobe an 
incision was made through a broadened convolution, and an old, firm, well-organized 
clot was removed. Sections of the cavity were removed for histologic study, but no 
tumor was found. There was very little fresh bleeding after the removal of the 
clot. 


. 2 ties as intl li 


Fig. 3.—Case 2. The ventricles are displaced to the left side, and the posterior horn and 
posterior part of the body of the right ventricle are pushed down and forward. 


Her postoperative course was very satisfactory, and within a few days the left- 
sided weakness, astereognosis, and loss of position sense cleared up. The left 
homonymous hemianopsia disappeared completely, and when last seen on March 1, 
1940, she had absolutely no symptoms and was carrying on her work at the state 
university. 


The etiology of the hemorrhage in this case has never been determined. 


Certainly a small miliary aneurysm is the condition we would consider 
most likely, but no such lesion could be seen at operation. Whatever 
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the underlying cause, however, the excellent result obtained by surgery 
is argument enough that in certain instances the operative treatment of 
intracerebral hemorrhage has passed the ‘‘experimental stage.’’ 

In Case 3 the surgical indications were perhaps less well defined for 
the etiologic factor was known to be a well-developed hypertension, and 
the lesion was on the left side. However, the lack of improvement after 


what seemed to us an adequate period of conservative therapy was, we 


felt, justification for more radical measures. 


CASE 3.—A. L., a 50-year-old widow, who designed and made women’s clothing, 
was admitted to Barnes Hospital on July 31, 1939, in an aphasic state. She was ap- 
parently well until that morning, when, shortly after arising, she complained of a 
severe occipital headache, was nauseated, and vomited. Shortly after this she had 
two generalized convulsions and upon regaining corsciousness was markedly confused 
and aphasic. She was unable to name objects, could not read, and when asked what 


”9 


year it was said ‘‘ Wednesday’’ and gave her age as fourteen. 

Physical examination showed a blood pressure of 180/104. Pulse rate was 84; 
heart, slightly enlarged. Pupils were equal, fundi normal, and there was a right 
facial weakness. Patient moved all extremities freely, but there was a bilateral 
Babinski, The impression was that she had had a spontaneous cerebral hemorrhage 
on the left side. 

The following day her speech was markedly confused, but she obeyed simple com- 
mands. She could not name a fountain pen, bag, ete., but said the match was a 


99 


‘“seratch. The right facial paresis was unchanged, the fundi were normal, and 
the bilateral Babinski persisted. X-rays of her skull had been made, and were not 
abnormal. Urine showed no albumin or casts. R.B.C. and Hb. were normal and 
W.B.C. was 17,600 with a normal differential. 

The next day her speech was somewhat better in that she occasionally used a 
phrase correctly, but she was drowsy and at times very difficult to arouse. A spinal 
puncture done that day showed an initial pressure of 370 mm. H,O with 40,000 red 
cells mostly crenated. The fluid was pinkish throughout, and the Ayala index of 4 
was suggestive of an expanding lesion. 

The following morning she was much worse. Her temperature rose to 39.4° C.; 
she was unconscious and had a right hemiplegia. There was some stiffness of the 
neck, and the spinal fluid showed approximately the same cell count. She was given 
hypertonic sucrose; a nasal tube was inserted for feedings; and her condition re- 
mained practically unchanged until Aug. 14, 1939, when the following note was made: 
‘‘This patient has shown no improvement for eleven days. The veins in both fundi 
are full and tortuous, and she is stuporous all the time. The right hemiplegia per- 
sists, and because she may well have a large subcortical clot ventriculogram is to be 
done. If the films show a space-occupying lesion craniotomy will be done immedi- 
ately.’’ 

On Aug. 15, 1939, a ventriculogram showed both lateral ventricles and the third 
ventricle displaced to the right side (Fig. 4) with no air in the left temporal horn; 
whereas, the right was well filled. Immediate left cerebral craniotomy was done, 
and there was considerable greenish brown discoloration of the area around the 
Sylvian fissure. The first temporal convolution was broadened and a needle intro- 
duced through this convolution evacuated 15 to 20 c.c. of old brownish blood. Fol- 
lowing this the cortex herniated rather rapidly and it was necessary to incise this 
convolution and with suction remove a large fairly firm clot. Tissue from the wall 
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of the cavity was taken for section to be sure we were not dealing with a tumor, and 
a decompression was done (the sections did not show tumor). 

Her postoperative course was satisfactory, and she was discharged on Aug. 28, 
1939. At that time she could only say a few words and her hemiparesis was almost 
complete, although she was beginning to move the leg. 

She was last seen in March, 1940. At that time she was walking alone, and was 
able to use the arm and hand well enough for sewing. The spontaneous speech was 
quite good, although when she became excited she had difficulty in naming objects. 
Although her blood pressure varies between 190/110 and 220/140, she was leading a 
fairly normal life. 


Fig. 4.—Case 3. Ventricles pushed over to right side. 


It is, of course, impossible to state definitely that there is more im- 
provement as a result of the surgery than there would have been had this 
‘‘conservative’’ treatment. In our opinion 
surgery was indicated because the patient was slowly going downhill, 
and we believe that it was both justified and beneficial. The clot was 


patient been continued on 





nd 
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so large that it seems unlikely that complete absorption ever would have 
taken place, and, while it was unfortunate that the first temporal con- 
volution on the left side had to be incised, no other course was open. 







Case 4 had a fatal outcome, probably for two chief reasons. In the 
first place, surgery was too long delayed; second, the development and 






progression of an obstructive hydrocephalus were unrecognized. 






CasE 4.—O. T. H., a 59-year-old housewife, eight days before entry had developed 






a severe headache of sudden onset accompanied by nausea, vomiting, and prostration. 






She was found to have a fairly well-developed generalized arteriosclerosis with mod- 






erate hypertension, the blood pressure averaging 185 systolic and 90 diastolic. 






The neurologic findings were entirely normal except for some stiffness of her neck. 





All laboratory studies were within the range of normal, and x-rays of the skull 





showed nothing pathologic. A spinal puncture done on the third day of her hospital 






stay showed xanthochromic fluid under a pressure of 140 mm. of H,O. After the 


removal of fluid, her headache subsided completely and she was discharged on 






Aug. 5, 1939, with the diagnosis of spontaneous subarachnoid hemorrhage, hyperten- 






sion, and arteriosclerosis. 






On Aug. 14, 1939, she was readmitted to Barnes Hospital. Two days before 


there had been a sudden recurrence of the severe headache with nausea, vomiting, 






and prostration. There was some stiffness of her neck, a questionable Babinski on 





the right side, and the same degree of hypertension. A lumbar puncture done shortly 






after admission again showed xanthochromic fluid, but the headache was not in- 





fluenced by the puncture. On Aug. 17, 1939, she was seen in consultation by one of 
us (L. T. F.) and the following note made: ‘‘The only positive neurological find- 
ing is a Babinski on the right side. There is no question but that this patient has 







had an intracranial hemorrhage and it is my feeling that, at least for the present, she 






should be conservatively managed. However, it is possible that she will, later on, 


have to have surgery for the removal of a clot. Careful spinal punctures with 










pressure readings should be done. 





There was no appreciable change in her condition until Aug. 24, 1939, when she 





suddenly complained of severe headache, was nauseated and vomited, and then 






became unconscious and had a series of generalized tonic convulsions with opistho- 
tonos and extensor rigidity of all extremities. Intravenous sucrose was given, and 
a spinal puncture done. The fluid was grossly uniformly bloody, and there was 





no appreciable change in her condition after the removal of fluid. Her blood 
pressure continued rather markedly elevated and a venesection was done on Aug. 29. 
She remained comatose and for the most part in a state of extensor rigidity, On 
Aug. 30 she had a period of respiratory failure, but after about ten minutes of 
artificial respiration she began to breathe spontaneously. These episodes of respira- 








tory difficulty continued to occur at intervals until about Sept. 15. 





On Sept. 1 she was transferred to the neurosurgical service. Nasal tube feedings 






were begun, and spinal punctures done at intervals continued to show gross blood. 
Punctures were omitted after Sept. 12, and she remained totally comatose and fre- 
quently in a state of tonic spasm. On Oct. 2 the following note was made (L. T. F.): 
‘‘For over six weeks this patient has been comatose with no response to any stimulus. 
There are periods of rigidity, and her blood pressure, although constantly elevated, 
For the first time today she shows some papilledema, and in 








is extremely variable. 
view of this evidence of increased pressure I think we should do a ventriculogram 






to see if there might be a removable clot.’’ 
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It was ten days before the patient’s family decided that surgery should be under- 


taken and on Oct. 12 ventriculogram was done. Fifty-five cubic centimeters of 
slightly yellowish fluid which contained a few shreds of organized clot were removed 
and an equal amount of air injected. The films (Fig. 5) showed a symmetrical 
dilatation of both lateral ventricles, but in the right frontal lobe, anterior and slightly 
beneath the anterior horn, was a cavity connected with the ventricle. It was partially 
filled with air. The third ventricle was slightly displaced to the left side, so it was 
concluded that this cavity was the site of a hemorrhage which had broken through 


into the ventricle. 


“— . - | 


Fig. 5.—Case 4. Dilated ventricles with cavity in right frontal lobe. 


A right frontal craniotomy was done immediately, using only local anesthesia. 
The prefrontal area was markedly discolored as a result of old blood pigment, and 
about 5 ¢.c. of old blood was removed with a needle. A circular area of cortex was 
then excised, and at a depth of 4 cm. the cavity which contained old, well-organized 
clot was exposed. The clot was removed, and it was seen that the posterior part of 
the cavity communicated with the ventricle. The source of the bleeding could not 
be determined, and there was no fresh bleeding after the clot was removed. 
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The only immediate change in her condition after operation was a drop and 
stabilization in her blood pressure. Whereas it had formerly been extremely vari- 
able, it became constant at 130/80 to 140/90 (Fig. 6). On Oct. 15 her blood pressure 
again began to vary and the extensor rigidity reappeared at intervals. There was no 
essential change until about Nov. 18, when she developed bronchopneumonia. She 
died on Nov. 21, 1939. 

Autopsy showed a well-healed operative scar with no evidence of recent bleeding, 
but there was a very marked internal hydrocephalus with complete obstruction of the 
foramina of Magendie and Luschka. 


BARNES HOSPITAL 
BLOOD PRESSURE CHART 


HISTORY NO 


same O.T Me 
| 


@ Systolic © Diastolic Apparatus 





Fig. 6.—Case 4. The immediate stabilization of the blood pressure, followed soon by a 
return of the variability. 

This symmetrical dilatation of both lateral ventricles had been noted 
at the time of ventriculography. No serious consideration was given to 
it, however, for we felt that it was due to a partial occlusion of the 
foramina of Munro rather than to a posterior block. This block was due 
to the thickening of the arachnoid resulting from the presence of blood, 
and it is quite possible that it might have been relieved by surgical 
means. 
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In this case, even at autopsy, it was impossible to determine the source 


of the bleeding, but there was no evidence of an aneurysm. 
Case 5 occurred, as Gid the second, in a young individual with no 


evidence of hypertension. 


aw 


Fig. 7.—Case 5. Showing the slight displacement of the ventricular system to the left 
side after the aspiration of old blood. 


Case 5.—S. M. D., a 30-year-old white man, was admitted to Barnes Hospital 
Jan. 30, 1940. His family history and past history were unimportant. The present 
illness had begun three weeks before with sudden severe headache for which he had 
sinus treatments. The headache continued, and one week later he developed a 
progressive weakness of the left arm and leg with awkwardness, clumsiness, and 
dragging of the leg in walking. Three days before admission he became dizzy and 
fell, striking his occiput, but was not unconscious, During the twenty-four hours 


before admission he became very drowsy and developed a slow pulse. 
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Neurologic examination on admission showed: (1) right pupil larger than left, 
(2) choking of both disks of slight degree with full tortuous vessels, (3) left 
hemiparesis involving face, arm, and leg, and (4) loss of position sense on the left 
side. The visual fields could not be checked because of his drowsiness. 

The blood pressure was 136/78; all laboratory studies were within normal limits, 
and x-rays of the skull showed no abnormality. 

The impression was that he had either a tumor or an abscess, and Dr. H. G. 
Schwartz did a ventriculogram and craniotomy on Jan. 31, 1940, The left ventricle 
was first injected and this ventricle and the third were found to be displaced to 
the left side. A needle was then inserted into the right side and about 6 e.c. of ol@, 
dark blood was evacuated, followed by a small amount of ventricle fluid. The films 
showed an irregular cavity connected with the ventricle, but, since the ventricles 
were still displaced (Fig. 7), a flap was reflected. Aspiration revealed old blood at 
a depth of about 6 cm., and through three different punctures a total of 50 e.c. 
was removed. Since this was a rather deeply situated hemorrhage, the cortex was not 
incised, it being wisely decided to see if aspiration was not sufficient. 

His postoperative course was entirely uneventful, and by the time of his discharge 
on Feb, 14, 1940, all of his symptoms had cleared up, but the deep reflexes on the left 
side were slightly more active than on the right. He is now perfectly well. 


Unquestionably it was wise in this instance not to incise the cortex, but 
it was essential that the brain be exposed by an osteoplastic flap se that 
the relief of pressure could be judged. The removal of 50 e.c. of old 
blood was enough to relieve the increased intracranial pressure. 


SUMMARY 


Five cases of truly spontaneous cerebral hemorrhage treated by 
surgery are reported. All of these patients have been seen in the past 
fifteen months. 

Three of the individuals were hypertensive; two had normal blood 
pressures. Four patients recovered. Three had been entirely relieved 
of all symptoms due to the hemorrhage, while one still has some residual 
hemiparesis and slight aphasia disturbance. 

There was one death due to obstructive hydrocephalus which de- 
veloped as a result of occlusion of the foramina of Magendie and 
Lusechka. 

Ventriculography may be used as an index in determining the extent 
of the surgical procedure. If, after aspiration of the old blood, the 
ventricles occupy a normal position, no further surgery is indicated ; 
but, if there is still ventricular displacement, a small flap should be re- 
flected and the clot removed. 

It is wise to take tissue for section from the wall of the hemorrhagic 
‘avity to ascertain if the hemorrhage has oecurred into a tumor. 


CONCLUSIONS 


1. While it may seem radical to some, it is our feeling that in well- 
selected cases surgery may be of definite value in the treatment of 
spontaneous cerebral hemorrhage. 
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2. In our opinion, however, surgery should be undertaken only (a) 
when conservative measures have failed to produce improvement; (b) 
when there is some definite evidence of increased intracranial pressure, 
such as choked disks, slow pulse, or high spinal pressure; or if (¢) the 
presence of arteriosclerosis and hypertension does not constitute a con- 
traindication to operation. It is true that other hemorrhages may occur, 
but, if so, perhaps not for several years. 
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ACUTE TROCHANTERIC BURSITIS WITH CALCIFICATION 


ALBERT J. SCHEIN, M.D., AND Orro LEHMANN, M.D., New York, N. Y. 
(From the Orthopedic Service, Mount Sinai Hospital) 


HE clinical picture of acute trochanteric bursitis with calcification 

is not widely known. Consequently, errors in diagnosis are com- 
mon. In the literature extremely few observations are recorded, while 
more attention has been given to chronic trochanteric calcifications. 

In 1927 Steger, in Stegemann’s clinic, reported five cases in which 
he localized the calcium deposit as either in the bursa, the tendon in- 
sertion adjacent, or the para-articular tissues in general. He attributed 
the clinical symptoms to the bursitis caused by mechanical irritation. 

Stegemann, in 1923 and later in 1930, reported similar cases in which 
calcification was noted and disappeared after diathermy. He drew the 
direct comparison with the shoulder as to calcification in the bursa and 
tendon insertion. He stressed the spontaneous onset of pain and empha- 
sized the possibility of confusion with periosteal trochanteric injuries 
and infections. 

Rouillard and Gloppe, in 1928, reported a case entitled ‘‘ Calcification 
of Serous Bursae With Acute Painful Attacks Like Rheumatism.”’ 
Their patient had disabling pain in the trochanteric region, fever and 
chills accompanied by roentgen evidence of calcification. There was 
complete recovery in one month with salicylate medication. 

Nilsonne, in 1930, and Lecoq, as the first American author in 1931, 
described almost identical cases. Both had a history of preceding in- 
jury, followed after an interval of a year by chronic increasing hip 
disability; both showed a large calcification lateral to the greater tro- 
chanter. At operation both had the ealcification in the gluteus medius 
tendon and muscle and marked inflammation of the adjacent bursa. 
Nilsonne remarked that the symptoms were due to the bursitis and not 
the calcification as Waldenstrom had demonstrated for the shoulder. 
Rubarov, in 1936, reported a similar case in which operation was not per- 
formed and symptoms subsided spontaneously. Goldenberg and Leven- 
thal, in 1936, mentioned that two bursae were constantly present 
about the greater trochanter: (1) between the gluteus maximus and 
tendon of the gluteus medius, and (2) between the latter tendon and the 
bone. They classified the various types of supratrochanteric calcification 
as occurring (1) in the tendon of the gluteus medius, (2) in the bursa 
between this tendon and the greater trochanter, and (3) away from the 
trochanter on the undersurface of the gluteus medius muscle. They 
used routine hip x-rays and clinie records to obtain their data and de- 


scribed several chronic eases. 
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Hitchcock described para-articular calcifications with acute symptoms 
in various localities, including the hand, quadriceps, elbow, ankle, finger, 
and shoulder, as well as in one ease in the supratrochanterie region. 
This patient had but a few weeks’ history and was cured in several 
months by diathermy, although she returned to work in ten days. He 
stressed the traumatic etiology and ascribed the symptoms to ‘‘caleium 
gout’’ with fever, local pain, swelling, redness, and heat. 

Finally, Sandstrom, in 1938, summarized the results of many years 
of study ‘of these calcifications from the roentgenologic aspects. His 
larger series included cases of trochanteric bursal calcification. He dis- 
cussed the analogy between shoulder, hip, and other regions as well 


and stressed its amenability to roentgen therapy. 


_— pa ggen 


Mig. 1. 


Presentation of Cases.—Although the occurrence of these calcifications 
and their pathogenesis and location have been well described by the above 
authors, none has delineated clearly the picture of acute trochanteric 
bursitis with calcification which resembles so strikingly the much de- 
scribed picture of acute subdeltoid bursitis with calcification. In the 
past few years at the Mount Sinai Hospital we have observed seven cases. 
After attention had been drawn to the existence of this entity, the cor- 
rect diagnosis was made in the last five cases before x-ray examination. 
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Summary of Findings in Cases.—There were three males and four 
females, their ages ranging from 42 to 58 years. Four patients had 
complained of pains in the affected hip region previous to the present 
illness. Two had ealecifie bursitis of the shoulder before or after the 
trochanteric involvement. One patient regarded exposure to cold as the 
cause of his ailment, while the others knew of no preceding cause. 


The presenting symptoms were remarkably constant; i.e., severe pain 


in the hip region with inability to walk about, with onset less than 
forty-eight hours before examination. The outstanding physical findings 
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were exquisite localized tenderness over the greater trochanter, severe 
pain on abduction and rotation of the affected hip, little or no pain on 
flexion, and no tenderness over the hip joint proper. 

Five patients had a temperature elevation to about 101°. In the re- 
maining two the temperature was not recorded. 

X-ray examination showed calcifications in all cases but the density, 
configuration, and position of the shadows varied. In five cases the 
-alcification was situated lateral to the upper part of the greater tro- 
chanter.* In the other two cases it was above the tip of the greater 
trochanter. 


Fig. 3. 


The total course was limited to three days or lessin six patients, and 
the other also recovered promptly. The treatment varied, consisting of 
bed rest, cold or hot applications, or local infiltration of the calcific area 
with novoeain. In four eases, followed for nine months to over one year, 
there was no recurrence. Disappearance of the calcification was, verified 
by x-ray in two eases after one month. 

Differential Diagnosis.—In accordance with these findings, the diag- 
nosis of this clear-cut condition should be relatively easy. This is im- 


portant because any acute lesion of the hip region associated with fever 
and pain on motion arouses fear of a serious and prolonged illness. The 
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following conditions must be ruled out: (1) lesions of the hip joint 
proper and (2) lesions of the trochanteric region. 

These lesions may be fractures, arthritis, osteomyelitis, traumatic 
periostitis, or even neoplasm, such as Ewing’s tumor. Involvement of 
the hip joint can be eliminated by the location of pain and tenderness 


over the tip of the trochanter and the relative freedom of flexion and 
extension as compared to abduction, adduction, and rotation. 

The x-ray evidence of a calcific deposit distinguishes this condition 
from the other trochanteric lesions. However, occasionally in the pres- 


ence of a recent history of injury, calcific trochanteric bursitis may be 
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confused with avulsion fracture of the greater trochanter, as was done 
in a case reported by Milch. 
DISCUSSION 


The analogy between calcific subdeltoid bursitis and ealcifie tro- 


chanteric bursitis has been noted by several of the authors mentioned in 
the review of the literature. They dealt largely with the chronic forms. 
The analogy between thé acute cases is just as obvious. The anatomical 


site of the calcification in a tendon adjacent to a bursa, which in turn 
is near the large joint at the proximal end of the limb, the history of 
previous low grade symptoms in the same region terminating in an 
acute disabling exacerbation, the presumably similar pathogenesis, and 
the response to therapy, all confirm the analogy. 

The theory of pathogenesis of this lesion, as developed for the shoulder, 
can be applied to the hip. A preceding injury or degeneration, clinically 
with little or no symptoms, occurs in the gluteus medius tendon, which 
is an avascular structure. Healing occurs by calcification instead of 
fibrous scar. This gradually enlarges until it erodes into an adjacent 
bursa, either the large trochanteric bursa externally or the smaller one 
between the gluteus medius tendon and the trochanter tip, internally. 
The chemical bursitis gives rise to the acute onset of symptoms. 

Clinical healing of the condition is associated with production of 
hyperemia. Anything causing increased vascularity causes absorption 
of the calcific deposit and cure. The very inflammation of the bursa 
with its hyperemia accounts for the frequency of spontaneous cure. 
This explains why such varied therapeutic methods as diathermy, static 
brush discharge, x-ray therapy, local application of heat and eold, in- 
filtration with novocain, and aspiration of calcific material have been 
advanced as the best forms of treatment. They each constitute a method 
of inereasing local hyperemia, and all produce the same general results 
with varying rapidity. 

In contrast to the shoulder, the hip symptoms appeared to subside 
much more rapidly and no recurrences have been noted. 

SUMMARY AND CONCLUSIONS 

1. The literature on trochanteric calcifications has been reviewed. 

2. Acute trochanterie bursitis, with calcification, is a well-defined 
clinical entity as exemplified by seven case reports. 

3. The differential diagnosis has been discussed. 

4. The analogy with acute calcific subdeltoid bursitis is stressed. 

5. The favorable prognosis with any form of therapy which induces 
hyperemia locally has been emphasized. Infiltration with novocain and 
multiple punctures of the calcific area appear most efficacious. 
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THE ROLE OF ESTROGENIC SUBSTANCES IN THE 
PRODUCTION OF MALIGNANT MAMMARY LESIONS 


With Report or Cask oF ADENOCARCINOMA OF THE BREAST, POSSIBLY 
INDUCED BY STRENUOUS ESTROGEN THERAPY 


Wituarp H. Parsons, M.D., VickspurG, MIss., AND 
EUGENE F. McCaui, M.D., Augusta, Ga. 
(From the Department of Surgery, the Vicksburg Clinic) 


VIDENCE increasingly tends to accentuate reported experimental 

work on the carcinogenic activity of the estrogens as regards their 
role in the production of malignant mammary lesions. LaCassagne,' 
in his earlier experiments, demonstrated that the long-continued admin- 
istration of these substances to mice of a strain normally capable of 
developing spontaneous mammary adenocarcinoma in females only led 
to the development of such malignancy within the males. This work 
was very promptly confirmed by Burrows? and Bonser.* It has further 
been shown by Suntzeff, Burns, Moskop, and Loeb* that it is possible 
in mice to increase the incidence of mammary cancer by long-continued 
injections of estrogen; these authors state that the effects of the drug 
vary directly with the size of the dose administered and with the 
hereditary tendency of a given strain to develop cancer. The experi- 
ments of these authors indicate that the hormone plays a significant 
etiological role in the production of malignant mammary lesions, for, 
by increasing or decreasing the amount of hormone administered, the 
results were concordant; namely, the greater the amount of hormone 
allowed to act, the greater the effect produced. Heredity also played a 
most important part in the end results of their experimental work, for 
the more marked the hereditary responsiveness of the tissue, the greater 
the number of the tumors which developed and the earlier these lesions 
appeared. Many investigators have shown that the mammary glands 
of male mice are hereditarily, at least, as predisposed to the development 
of carcinoma as are the glands of female. Following the injection of 
identical amounts of estrogen in male and female mice, cancer develops 
as readily, or »crhaps more readily, in the male than in the female. 
Gardner and his co-workers’ state that mammary cancer seems to be 
of a sex-limited character in the mouse, depending on either ‘‘the fem- 
inizing effects of the female sex hormone and the induction of growth 
of the mammary glands to serve as a substratum for differentiation of 
gvrowth of cancer or a specific agent stimulating unrestricted mammary 
growth.’’ Emge*® experimented on a strain of white mice entirely free 
from spontaneous carcinoma and injected these animals of different 
ages, over varying periods, with varying doses of theelin and theelin 
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in oil, but he was not able in this fashion to produce malignant changes 
in the mammary glands or in the genital tracts. Emge assumed that an 
hereditary immunity protected the breasts and genital tissues of the 
rat against excessive and uncontrollable proliferation, regardless of the 
receipt of massive doses of the estrogens, and he believes that the sub- 
stance does not affect other species of mammalia in a precisely similar 
manner. Geschickter,’ on the contrary, has been able to induce mam- 
mary cancer in approximately 100 per cent of normally nonsusceptible 
animals, males or females, castrate or noneastrate, that have lived 
through the required time limit of six months or more, provided they 
were given the proper dosage of estrogen. This author states that 
estrogenie mammary carcinoma in rats indicates that cancer results from 
the physiologic action of the endocrine substance used, rather than from 
a direct carcinogenic action dependent upon chemical irritations, and 
he holds that genetic factors are of minor importance. Ceschickter’s 
proof lies in the fact that the cancers produced in his experimental 
studies did not oceur at the site at which the hormone was implanted 
or injected, but in a remote organ subject to hormonal physiologic con- 
trol. Additional evidence is offered by the fact that the time required 
for the appearance of the cancer is inversely proportional to the physio- 
logic intensity of the stimulus, the time required being reduced if a 
high daily dose is injected or if a more constant means of absorption 
is provided (such as implantation of pellets) or if compounds of greater 
estrogenic potency are administered, and by the further fact that syn- 
thetic estrogens of a different chemical nature (e.g., diethy] stillbestrol ) 
but of similar physiologic action produce similar forms of mammary 
‘ancer. Influenced by his experimental work, as well as by his clinical 
observations, Geschickter advocates x-ray sterilization of young women 
possessed of hard, sehirrous types of cancer of a size of 5 em. or more, 
believing that these individuals are favorably influenced by such ther- 
apy in that metastases, if they do appear, occur at a later date. 
MecBryde® has shown that estrogen applied to the skin of women is 
absorbed directly into the breast tissue and administered by this route 
is capable of producing a characteristic stimulation of mammary growth. 
Allen’ offers a criticism of experiments dependent for their suecess on 
the administration of massive doses of estrogen to produce carcinoma, 
stating that the secretion of endogenous hormone from the animal’s 
own glands could not possibly approximate the large doses employed 
experimentally for this purpose. However, Pfeiffer, according to Allen, 
showed that in rodents there is a sexual difference in the secretion of 
gonadotropiec hormone by the pituitary, the pituitary of the male being 
several times more potent than that of the female. Pfeiffer? suecessfully 
transplanted the testes to female mice the day after birth with successful 
vascularization and normal growth of the transplant resulting in mice 
of the same inbred strain. Secretion from the transplanted testes mas- 
cularizes the female pituitary in that it induces it to secrete gonado- 
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tropic hormones at the same level as that of the male. Due to the 
increased gonadotropic hormone level, a hyperovarian endocrine condi- 
tion resulted, as evidenced by the fact that the uterus and mammary 
glands of the animals showed atypical growth similar to those described 
as produced by long-continued estrogen stimulation. However, there was 
no comparisen between the amount of ovarian secretion and that which 
had been used to produce carcinoma. That the liver plays an important 
role in detoxifying the estrogens is shown by the fact that experimental 
damage to the liver decreases the amounts of this substance that are 
necessarily given to produce cancer and such hepatic damage likewise 
shortens the time interval of appearance of mammary cancer. This 
fact, if the same holds true for human beings, would be worthy of clinical 
comment. 

Hoffman’ has studied the effect of large doses of estrogen on the his- 
tologie structure of the human breast. Tissues for examination were 
obtained while performing plastic operations on the breast and the 
author reports the case of a woman in the reproductive age who had been 
given a total of 250,000 units of estrodiol benzoate. Breast tissue from 
this patient removed on the twenty-third day of the menstrual cycle 
showed an increase in the milk ducts and an increase in the alveolar 
tissue with extreme hyperemia and edema. Shortly after the experi- 
ments of LaCassagne and others, the Council on Pharmacy and Chem- 
istry of the American Medical Association’? warned of the possible dele- 
terious effect from the clinical administration of the estrogenie sub- 
stances and repeated warnings have appeared in the Journal of the 
American Medical Association’? regarding the indiscriminate use of 
estrogen. In a recent article entitled ‘‘The Public Be Warned’’*® the 
authors again cautioned against the indiscriminate use of hormones, 
especially at the hands of laymen. It was repeated that the hormone in 
specific amounts possesses the potentiality of bringing about serious 
changes in the genital and reproductive organs of women and that such 
therapy may induce changes in the breast with the subsequent develop- 
ment of cancer, especially in women possessed of an hereditary tendency. 
McBryde,* as previously mentioned, has shown that these products ean 
produce changes by local application alone. 

The first reported case of adenocarcinoma of the breast presumably 
induced by strenuous estrogenic therapy was reported by Allaben and 
Owen.** The authors lacked positive proof that the lesion in their ease 
was produced by estrogen, but the story tended to incriminate heavy 
and prolonged estrogen therapy which had been administered. It is of 
some significance that the patient whose record was reported had only 
a very slight hereditary tendency to cancer, there having been but a 
single instance of malignaney (and that not of the breast) in the family 
history. Auchincloss and Haagensen’® have more recently reported a 
ease in which cancer of the breast developed in a patient subjected to 
prolonged treatment with estrogen. These authors likewise were not 
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able to conclude positively that the estrodiol benzoate which the patient 
had received was the cause, or for that matter the contributing factor, 
in the production of the malignant mammary lesion that was present. 
It was felt, however, that such was possible if not indeed highly prob- 
able. Their conclusion that until more is known about the effects of 
the estrogen substances their use should be avoided in large or prolonged 
doses appears sound as does their warning to avoid such therapy if there 
is a history of carcinoma in the family. If these drugs are employed, 
careful initial and repeated examinations should be made of both breasts. 
Finally, in patients having chronic mastitis, carcinoma, or any form of 
breast neoplasm, either before or after surgical treatment or radiation, 
such therapy is unwise. 

Anspach*® has recently referred to a patient observed by him who 
developed a malignant mammary growth following long and ill-advised 
estrogen therapy. 


We have recently observed an instance of adenocarcinoma of the 
breast, in which we feel that the estrogens given elsewhere over a pro- 
longed space of time may have played a part in the production of the 
neoplasm referred to. 


CASE Report.—The patient, a white female, 54 years of age, was admitted to 
the Vicksburg Clinic on April 12, 1940, presenting as her chief complaint the presence 
of a ‘‘lump in the right breast.’’ In March, 1936, almost precisely four years 
previously, while taking a bath she noticed a lump in the upper quadrant of the 
right breast. The following day she consulted her family physician, who confirmed 
the presence of a mass. The breast wes supported by adhesive strapping and theelin, 
2,000 units, was advised and administered twice weekly. At the end of three weeks, 
the tumor in the breast had entirely disappeared. Nonetheless theelin injections 
were continued twice weekly for four additional months. The patient stated that, 
even after disappearance of the tumor, there was at times engorgement of the 
breast, but this symptom disappeared after theelin was discontinued. 

The patient then developed menopausal symptoms, the periods becoming irregular 
and secant. No further injections of theelin were given for six months, then, because 
of persistence of these symptoms, administration of theelin was again commenced, the 
patient receiving twelve injections of 2,000 units each. The drug was then dis- 
continued for one month and then again twelve injections were administered. No 
further difficulty with the breasts was experienced until August, 1939, at which 
time it was noticed that both organs were engorged and very tender. The blood 
pressure and metabolic levels were found to be below normal. The patient was then 
given 2 gr. of thyroid extract daily and in addition theelin injections of 2,000 
units each were administered on alternate days for three weeks. The drug in this 
dosage was then given for three weeks. The drug in this dosage was then given 
twice weekly for four additional months. After the third week of such therapy 
the soreness subsided in the left breast, but a ‘‘lump’’ remained in the right 
breast, being situated in approximately the same area as noted three years pre- 
viously. By December, 1939, the lump had subsided somewhat but was still palpable 
and tender. 

By Christmas, 1939, the patient felt well and all medication was discontinued 
through the holidays. In January, 1940, she suffered a severe attack of influenza 
and in the latter part of February she had a sudden onset of acute inflammation 
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of the right breast. This process developed in twenty-four hours and had all the 
usual evidence of an acute inflammatory lesion, with radiation of pain to the right 
shoulder and axilla and shooting pains in the right hemithorax. Treatment was 
again instituted by her physician, the therapy consisting of the application of 
diathermy to the breast daily for ten days, then on alternate days, and finally 
vach third day. Two thousand units of theelin were given on alternate days. The 
signs of the acute inflammatory process subsided somewhat, but the mass in the 
right breast grew larger and remained tender. Under the above regime, the patient 
showed unsatisfactory progress and on that account reported to the Clinic for 
treatment. 

The past history was not remarkable. Neuritis, involving the right shoulder and 
arm, had been present two years previously, at which time eight teeth were extracted 
and relief was obtained. Roentgenograms of the chest and gastrointestinal tract, 
done elsewhere in 1938, were reported as negative. 

The family history, so far as malignancy was concerned, was entirely negative. 

The patient, a housewife, lived under excellent surroundings and circumstances 


and her personal and social histories were not remarkable. 
The menstrual periods were established at 14 years of age. The menopause 
( 


occurred at 52 years of age (1938). The patient was married and had one child 
living and well. One child Dorn prematurely had been dead at birth. The marital 
and puerperal histories were otherwise not remarkable. 

Physical examination revealed a highly intelligent white female of approximately 
54 years of age. The head and neck presented no abnormalities. The blood pressure 
was systolic 110, diastolic 60. The temperature was normal. 

Physical examination, except of the right breast, was essentially negative. 

The right breast showed a large mass at the position of ten o’clock; the mass 
was adherent to the skin and there was definite puckering of the skin. There was 
neither retraction of nor discharge from the nipple. Transillumination of the breast 
confirmed the opinion that a large semisolid tumor occupied the right upper quad- 
rant of the breast. There were a few hard glands palpable in the right axilla. 

Roentgenograms of the chest and spine were negative and the various other 
laboratory studies made yielded essentially normal findings. 

A specimen of tissue removed from the right breast proved the tumor to be 
adenocarcinoma of Grade IV malignancy. 

A radical right mastectomy was done by one of us (W. H. P.). At surgery 
several glands along the course of the subclavian vessel were found enlarged and 
were removed. These on biopsy were found to be malignant, showing an adeno- 
earcinoma, Grade IV. 

-athologic report by Dr. John C. Henthorne: Right breast, adenocarcinoma, 
Grade iV, 6.0 by 3.0 by 3.5 em. Diffuse involvement of axillary nodes. Subclavian 
node, early involvement of one node by metastatic carcinoma. 

It was necessary at surgery to remove so large an area of skin that secondary 
grafting was required. The patient at discharge from the hospital was in good 
condition. It was estimated that this patient had received a total of approximately 
200,000 units of theelin. It is felt that the prognosis is exceedingly poor. 


CONCLUSIONS 


Many able investigators have been able to produce, employing strains 
of mice capable of developing spontaneous mammary carcinoma, malig- 
nant neoplasms of the breast in male mice by continued estrogenic ther- 
apy. It has been possible also to reduce the age level at which such 
strains would ordinarily develop adenocarcinoma of the breast. Other 
investigators have produced malignant lesions of the breast in rats 
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possessed of no hereditary tendency to the development of spontaneous 
eancer. Still others have shown that human beings under prolonged 
estrogen therapy undergo definite breast and genital changes, which 
may eventually lead to malignant lesions. 
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Fig. 2.—Axillary lymph node metastasis from breast carcinoma (hematoxylin-eosin 
stain, X150). 
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At the present time it would seem unwise to draw definite conclusions 
regarding the actual production of malignant lesions in the human 
being as a result of prolonged or massive estrogen therapy. Before such 
a position would be tenable, more careful study will be necessary to 
evaluate the already accumulating case reports, but from the evidence 
now at hand it would seem that the indiscriminate use of the hormones 
is certainly not beneficial to the majority of the patients on whom they 
are used and may actually be harmful. Certainly they should be em- 
ployed with judicious care. 


In the case reported here, although again definite proof of the role 
of the estrogens is lacking, one would suspect at least that the estrogens 
may have played a very major etiological role in the development of the 
malignant adenocarcinoma that was present in the breast. 
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CHRONIC INTRA-ABDOMINAL LYMPHADENOPATHY 


WITH SPECIAL REFERENCE TO CHRONIC NONSPECIFIC 
MESENTERIC ADENITIS 


ABRAHAM Q. WILENSKY, M.D., New York, N. Y. 


-y UNTIL recent years intra-abdominal lymphadenopathy has never 
received the attention which equals in any way that which lymphad- 
enopathy in other parts of the body has received. In a previous com- 
munication a study of the acute forms of intra-abdominal lymphad- 
enopathy resulted in the following conclusions: 

General abdominal lymphadenopathy reflects a similarity to other 
lvmphadenopathies in different regional areas. In the abdomen many 
of them are parts of distinct symptom complexes, such as typhoid fever 
or dysentery. Others are related to loosely gathered clinical entities 
known collcetively as the rheumatie group. Still others are related to 
various groups associated with generalized cutaneous manifestations 
including some of the exanthemas. <A large group seems to be related 
to a preceding catarrhal or throat infection and this seems to have some 
relationship to forms of glandular fever and infectious mononucleosis 
and to what is clinically known as abdominal grippe. Finally there is 
a group in which the lymphadenopathy cannot be clinically connected 
with any demonstrable preceding or accompanying lesion. Because of 
this fact the cases in the latter group have been associated in a still 
undemareated and undifferentiated group and are called nonspecific 
adenitis for want of a better nomenclature. 

Not always is the causative agent demonstrable in nonspecific mesen- 
terie adenitis. In only a minority of the latter cases bacteria can be 
demonstrated in the glands, and the predominating organism is some 
strain of streptococcus. Occasionally other bizarre organisms can be 
cultured, such as Bacillus melitensis. An unidentified virus has also 
been suggested as the causative agent, but the correlation of this virus 
with that which might cause poliomyelitis has not been proved. No 
relationship can be demonstrated by the Frei test with lymphogranu- 
loma venereum; and, although various parasites have been found to 
occur in the intra-abdominal lymph nodes, a causal relation cannot be 
established between them and acute nonspecific mesenteric adenitis. 

The portal of entry for the causative agent for acute nonspecific 
mesenteric adenitis is only on rare occasions the appendix, and this can 
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happen only because of some anatomical abnormality of the lymphatie 
drainage pathways of the appendix. More commonly the portal of 
entry seems to be related to catarrhal or throat infections and then 
acute nonspecific mesenteric adenitis is least commonly a manifestation 
of a hematogenous mechanism; or, more commonly, the causative agent 
is swallowed from the oropharynx and passed along to the terminal 
ileum from which local absorption occurs. Most often of all the non- 


specific mesenteric adenitis is a local absorption effect from some local 
nondemonstrable lesion in the ileal segment of the alimentary canal. It 


ean be safely assumed that this includes various forms of transient 
enteritis and other surface infections, aided and abetted by various gross 
and microscopic injuries and other forms of physical and chemical 
trauma. 

In this most common mechanism the similarity to the ordinarily ob- 
served phenomena in cervical adenitis is absolute. In either case local 
injuries and infections permit the passage of the causative agent to the 
appropriate lymph nodes. The mechanism is based upon an exact 
duplication in either position of the anatomical arrangement of the local 
lymphadenoid tissue in the wall of the alimentary canal and the cor- 
responding lymph nodes. The heaping up of extraordinary collections 
of lymphadenoid tissue in the wall of the alimentary canal at either 
of these locations is remarkable and seems important from an etiological 
and mechanistic viewpoint. 

The Lymphadenoid Tissue-——The important role played by the lym- 
phadenoid tissue of the alimentary canal in all forms of mesenteric adenitis 
is correctly appreciated only when one realizes the great frequeney with 
which it becomes involved in the various diseases known to clinical 
medicine. This tangible knowledge indicates an astonishingly large 
incidence of involvement of the mesenteric glands in typhoid and para- 
tvphoid fever, in the various forms of bacteriemia, in status lymphaticus, 
in tuberculosis, rarely in syphilis and actinomycosis but more commonly 
in the various blood dyserasias, in a case of agranulocytosis reported 
by Felsen,** and in the various forms of colitis, enteritis, and dysentery. 
This list does not include the various forms of malignancy and such 
borderline lesions as Hodgkin’s disease. In some of these, such as 
typhoid fever, the mechanism of development and the path of transit 
of the infection are well known. The newer anatomical knowledge in 
colitis and dysentery indicates a fairly close approximation to the latter. 

In all forms of diarrheal disease in infants and children (infantile 
diarrhea, cholera infantum, acute ileocolitis in infants and children, 
summer diarrhea, ete.), the process seems centered in or shows a pre- 
dilection for the vicinity and substance of the intestinal lvymphadenoid 
collections and is especially marked in Peyer’s patches. Apparently all 
of these forms begin as surface infections and reach down into the sub- 
stance of the intestinal wall as the pathologic process proceeds. The 
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spread into the wall occurs along the lymph channels (1.e.. lymphangitis) 


into collections of lymphadenoid tissue (solitary follicles, Pever’s 
patches). Wherever in the various publications (Holt,°° Felsen,*’ ete.) 
particular attention is paid to this element and the findings recorded, 
it is astonishing to see how much and how often specific mention is 
made of the localization about and the involvement of Peyer’s patches. 
In this regard the differentiation between small and large intestine is 
merely a quantitative one and depends upon the distribution of solitary 
and aggregated collections of lymphadenoid tissue (solitary follicles, 
Peyer’s patches). In the small intestinal cases it is common to find 
the lesion localized for the most part and/or limited to the lower ileum 
where the lymphadenoid tissue abounds to such a large extent in the 
intestinal wall. The spread into and the involvement of the adjacent 
tissues of the intestinal wall become visible only with the prolonga- 
tion of the illness into a relatively chronie stage and with its anatom- 
ical development. 

So-called catarrhal infections are commonly associated regionally 
with the upper reaches of the alimentary canal and have been previously 
referred to under the general nomenclature of throat infections. For 
the most part these oceur anatomically in relation to the lymphadenoid 
apparatus of the tonsils and adenoids and their secondary lymph node 
involvements oceur in the anatomically related cervical glands. They 
are commonly said to be surface infections. Whether such catarrhal 
infections can occur deep down in the ileum and originate in and about 
the Peyer’s patches is something which is apparently beyond the pres- 
ent available powers of demonstration, but certainly it is so that in 
simple mesenteric adenitis without other demonstrable lesions there are 
identical symptomatic and anatomical manifestations to those similar 
lesions that originate in the oropharynx, and this assumption cannot 
be denied. The interplay of throat infection with abdominal symp- 
toms as indicated in the previous communications is more than a mere 
coincidence and is remarkable. 

The previous communication''' on acute abdominal lymphadenitis 
summarized all of the available knowledge concerning the anatomy and 
physiology of the intra-abdominal lymph nodes. This ineluded the 
usual type of structural arrangement and its ‘‘normal variations.’’ The 
normal functional processes (physiology) and the ways in which these 
processes are affected by age, nutrition, environment, growth, ete., and 
certain abnormal conditions of the body, such as fever, anemia, etce., 
were all gone into very exhaustively. It does not seem necessary to 
repeat this factual knowledge and those interested sufficiently are re- 
ferred to the original paper or to the standard works on anatomy and 
physiology. It seems important, however, to comment again upon the 
variable size of the nodes when distinguishing between normal and ab- 
normally enlarged glands and this factor is especially important in 
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long-standing or chronic conditions. It seems that there are as yet no 
certain measures of the normal variation in size of the mesenteric and 
other lymph glands. Mead’s*® paper and Hellman’s*®* investigations 
and numerous other observations referred to by Strémbeck?* on sol- 
diers killed in World War I show that the lymphatic tissue and glands 
may be considerably more developed than have hitherto been assumed. 
In my previous study"! I have stressed this anatomical variation and 
have pointed out the possibility which cannot be totally excluded: that 
in many of the published cases the size of many of the observed intra- 
abdominal glands may have possibly been within normal limits, that 
errors in interpretation therefore could easily have been made, and that, 
as a consequence, fundamental errors of diagnosis were possible in the 
reference of any observed symptomatology to such lymph nodes. 

It seems important also to comment again upon the superlatively 
developed absorption function of the intestinal tract, which, combined 
with the constant presence of bacteria in the intestinal lumen, creates 
a situation in which the passage of bacteria from the bowel interior 
into the associated lymphatic vessels and glands must be considered 
an almost normal and physiologic phenomenon. Although manifesta- 
tions of the reaction of the host’s defense mechanism against this con- 
tinuous onslaught of bacteria (i.e., disease) is not apparent, it must 
be true that lymphatic enlargement will take place and in certain in- 
stances persist. In the ordinary stress of health and disease and under 


the proper circumstances this would tend either to encourage refer- 
ence to or to complicate attempts at integration of the presence of 
enlarged mesenteric nodes into a given symptom complex in which 
other pathology is not demonstrable. 


CHRONIC INTRA-ABDOMINAL AND/OR MESENTERIC LYMPHADENITIS 


In contradistinetion to the discussion of acute abdominal lymphad- 
enopathy made previously, the material in this communication refers 
to chronie forms of abdominal symptomatology. In this communication 
the term chronic refers to symptoms referred to in the interior of the 
abdominal cavity which have lasted a relatively long time, or which 
have occurred as a succession of episodes interrupted by periods of 
lesser intensity, perhaps almost to the point of complete disappear- 
ance. The appearance of such episodes as acute or subacute phenomena 
must under such definition be interpreted as acute or subacute exacerba- 
tions of the underlying cause of the abdominal pain. 

Chronic abdominal symptomatology in this communication will have 
no reference to that associated with early or late malignancies of any 
kind; nor with forms of hypertrophic growth, such as Hodgkin’s dis- 
ease, lying in the borderline of nonmalignant and malignant pathology ; 
nor with continued manifestations associated with definite diseases of 
neurologic spinal and peripheral nerve apparatus. Infections with the 
tuberele bacillus, with the Spirochaeta pallida, or with other such ex- 
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tremely specific forms of inflammation will be referred to as the ocea- 
sion seems fit. But, in the main, this communication refers to abdominal 
symptoms caused by inflammatory changes produced by the ordinary 
forms of pyogenic bacteria. The ultimate purpose is to explain certain 
chronic abdominal symptom complexes as being caused by chronic in- 
flammatory effects in the abdominal and especially in the mesenteric 
lymph nodes alone or as a consequence of certain complications which 
can secondarily oceur; and, conversely, to stress the importance of the 
lymphatie apparatus in the production of chronic abdominal disturb- 
ances. In this regard this communication forms a corollary to the previ- 
ous communication on acute nonspecifie mesenteric adenitis. 

In view of past experiences one cannot fail to be impressed with the 
frequency with which the elucidation of the origin of certain chronic 
abdominal symptoms still remains impossible; this in spite of the vast 
strides which have been made in abdominal diagnosis. With modern 
methods and modern instrumental and laboratory aids the number of 
such unexplainable cases has gradually grown smaller and smaller, but, 
nevertheless, there still remains a large group in which this disability 
still exists and in which recurrences of symptoms follow operation. 

It has been too easy to ascribe these nonsuccesses to hysterical or 
neurasthenic bases in the subjects who presented themselves with 
these symptom complexes, but, as experience grew, it became possible 
to markedly restrict any neurogenic origin and to classify cases with 
chronic or recurrent abdominal symptoms somewhat as follows: 

1. A large group in which adequate study is able to demonstrate a 
urologic lesion and in which a definitely good result follows the cor- 
rect form of therapy. 

2. A smaller group in which it is possible to demonstrate (a) the 
presence of gallstones or (b) the absence of a roentgenographically 
visualized dye-filled gall bladder, in either case with or without elin- 
ical or other evidence of any inflammatory change. In spite of the 
possible history or observation of definite attacks of gall bladder or 
hepatie colic, it is universal experience that in about 10 per cent or 
more of such cases recurrences of symptoms have followed the operation 
of cholecystectomy in which a satisfactory cause of the original and of 
the recurrent symptoms apparently could not be demonstrated. 


3. A group in which abdominal pain could be finally correlated with 
female pelvic disease of one kind or another. 


4. The largest group in which the appendix is said to play a role and 
in which a classification of the available facts yielded the following: 

a. A group in which operation (appendicectomy) was not done in 
the acute stage of a bona fide acute appendicitis (acute suppurative, 
acute gangrenous, acute empyema, acute perforative appendicitis, ete.). 
For one reason or another the symptoms continued for a variable length 
of time into a chronic phase until the appendix was removed at a later 
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period. The usual conditions found were a chronic abscess or chronic 
hypertrophic forms of appendicitis in some cases approaching the lesion 
of nonspecific granuloma of the intestine. An invariable cure followed. 

b. There was a small group in which it was said that the pain re- 
sembled that of gastric and duodenal ulcers but in which the symptoms 
were referred to the appendix without, however, any pathologie lesion be- 
ing demonstrable therein. In almost countless experiences this has been 
proved to be a delusion. The pain had no demonstrable relation to 
the appendix or to the stomach and duodenum and no other demon- 
strable basis. In practice it was most difficult to handle and never 
reacted to any therapeutic agent which was employed. 

e. Another group consists of cases in which the main symptom was 
unrelievable episodes of or continuous annoying, sticking pains in the 
right side of the abdomen without the symptoms simulating any well- 
known complex. Appendicectomy and other forms of therapy were of 
no help. 

In later years it has seemed to be more and more true that many, if 
not all, of the cases in Groups b and ¢ had some form of psychoneurotie 
basis and background for the clinical picture. It was frequently sug- 
gested by the presence of corneal and pharyngeal anesthesia and by 
excessive activity of the knee and other tendon reflexes. 


d. This large group consists of cases in which an obliterated appendix 


was removed. Commonly this was associated with a somewhat hyper- 
trophic change in the terminal nerves of the appendix which was 
labeled a neuroma. Recurrences of symptoms were almost the rule and 
I am convineed that such anatomical changes are of regressive involu- 
tionary character and cannot produce any abdominal pain. 

5. In the last decade attention has been focused on a group of eases 
in which abdominal symptomatology has been demonstrably associated 
with enlargement of the mesenteric lymph nodes. The previous numer- 
ous discussions have considered only the acute episodes of mesenteric 
lymphadenitis. It is the purpose of this communication to call atten- 
tion to the chronic forms of mesenteric lymphadenitis. 

Considering the subject from an entirely different approach, it seems: 

1. That there are certain abdominal manifestations that are common 
in adults and practically unknown in infaney and early childhood, such 
as those of chronic gastritis, uleer and carcinoma of the stomach, biliary 
colic, gastric crises in tabes dorsalis, and movable kidney. Appendicitis 
is apparently a great rarity in the first and even the second year. 

2. That there are some abdominal symptom complexes that have the 
same significance and the same characteristics at all ages, or at least 
in older children and in adults, such as salpingitis, appendicitis. and 
renal colic. 

3. That other abdominal manifestations occur wholly or predomi- 
nantly in infaney and/or early childhood. Those occurring in infancy 
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are nearly all produced by obstruction of a hollow viseus (pyloric steno- 
sis, intussusception) or are associated with digestive abnormalities 
(colic). Later abdominal pain occurs with throat infections and with 
pneumonia, but this is relatively acute. Chronic abdominal pain occurs 
with tuberculous spondylitis, nonappendical forms of peritonitis, multi- 
form pains of tuberculous peritonitis, abdominal pain that accompanies 
rheumatism and Henoch’s purpura, the occasional case of chronic pain 
due to worms, and chronie pain and symptoms due to enlarged inflamed 
mesenteric and retroperitoneal glands. 


CLINICAL PICTURE OF CHRONIC MESENTERIC ADENITIS 


There is a form of long-standing chronic abdominal disease in which 
patients complain of vague and diffuse intermittent transitory attacks 
of colicky, drawing or dragging pain in the right lower quadrant or 
other regions of the abdomen commonly associated with anorexia, with 
repeated attacks of indefinite gastric distress associated with nausea 
and vomiting, with loss of weight, and with slight fever. Constipa- 
tion and diarrhea are not common symptoms in the chronie form but 
may be present in the characteristic acute exacerbations which occur. 
And according to Alvarez? a subacute form of arthritis finally follows 
in some. The symptoms occur similarly in older children and in young 
adults and more commonly in the female sex. 

In the more advanced eases and in the older group there is a tendency 
toward marked mimicry of other known symptom complexes. There 
may be symptoms of dysphagia (Wakely'**), or svmptoms suggestive 
of peptic uleer (Thiemann,'*® Lund,** Bier,’® Keppler and Erkes,” 
Davidovitch,*! Ljunggren,*' Golden and Reeves*’), of biliary colic 
(Most,°* Pribram?®*), of intestinal spasm (Sehalij''*), of constipation 
or diarrhea (Sternberg’*’), of renal colic or hematuria (Scehmieden,!*! 
Walker,** Davidoviteh,*! Golden and Reeves*’), or even of sciatica 
(Ljunggren*!). The most common symptom complex imitates very 
closely that which we customarily have known as chronie appendicitis. 

Whenever such a patient is explored by abdominal incision, there is 
found scattered throughout the mesentery a variable number of en- 
larged lymph nodes. Not always are there evidences of any distinct 
inflammatory process, and on histologic examination, the majority of 
such enlarged lymph glands will reveal a cellular and sinus hyper- 
plasia of their interior structure. The immediate impression is that 
the lymph gland enlargement is due to some long-standing (chronic) 
form of infection of immediately undeterminable etiologic classifica- 
tion. Nevertheless, for a long time thereafter the patient will be 
watched further, possibly under the suspicion that a true Hodgkin’s 
disease will later be recognizable, but further and prolonged observa- 
tions do not bear this out. 

In this type of symptom comp!ex there is much evidence to show 
that a chronic mesenteric adenitis is the cause. Struthers,’** Freeman,** 
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and Hutchison®* have all emphasized the role of mesenteric lymphad- 
enitis in the causation of abdominal pain in children. Such an 
adenitis can best explain the associated tenderness and spontaneous 
pain, as in inflamed glands anywhere, here, due to irritative colic 
producing peristalsis, the predominance of pain about the center of the 
abdomen and the lower right quadrant, which seems a favored region, 
and the occasional persistence of pain and tenderness long after the 
primary infection has apparently ceased to be active. 

Occasionally such glands are sufficiently large to be palpable. In 
influenzal infections Brennermann™ reports that extensive mesenteric 
adenitis is a frequent finding in post-mortem examinations, and more 
and more commonly, as attention is being constantly focused on this, 
enlarged glands form the sole findings at abdominal explorations either 
performed frankly as such or done under mistaken diagnoses. 


The pain may vary from a dull, grumbling discomfort, usually in the 
right lower quadrant, to attacks so violent that surgical intervention 
is considered. The mechanism by which this pain is produced in uncom- 
plicated cases has never been fully explained. Inflammatory irritation 
of the peritoneum over the node and mechanical irritation of nerve 
fibers in the mesentery with disturbed visceral physiology have been 
suggested (Golden and Reeves*’). Evidence of the former is usually 
lacking at operation. The possibility of the latter is suggested by the 
colicky character of the pain in some eases together with absence of 
disease of the intestine itself. 

The periumbilical coliclike pains, which according to some are char- 
acteristic of mesenteric adenitis, are ascribed to reflex intestinal spasms 
or partial invaginations (Tyrrel-Gray, 1922'**) which cause an abnor- 
mally strong pull on the mesenterium. According to others even a nor- 
mal postprandial peristalsis may give rise to similar pains if the 
mesenterium has become abnormally sensitive owing to the enlarged 
glands (Goldscheider*®). Briining (1921-1922),?° on the other hand, 
considers that the pain is caused in the intestinal wall itself, but this 
opinion has not yet been generally received. 

Intestinal spasms and invaginations have been observed in eases of 
mesenteric lymph gland enlargements. Carson (1918)? presents two 
eases in which he found in children partial spontaneous invaginations 
with the starting point corresponding to the site of the glandular altera- 
tion. Braithwaite’® (1926) describes an operatively demonstrated lim- 
ited spasm in the lower part of the ileum just opposite a calcified 
gland surrounded by reddened serosa and situated close to the free 
border of the mesenterium. 

The vast majority of these eases occur in children and in the female 
sex so that this may be accepted as more or less characteristic of this 
affection. It is difficult to say how frequently this form of chronic 
lymphadenitis oceurs. In Foster’s*® series of cases in which he has 
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grouped acute and chronic cases, it seems remarkable that the percentage 
for the chronic cases is 64 as opposed to 8 per cent for the acute eases. 
My own experience is not large, when the cases which have received 
operative or other proof only are considered, because, ever since my 
attention was first attracted to this lesion, I have consistently refused 
to operate upon eases with any such symptomatology unless and until 
the observable phenomena were so strong and so acute as to render opera- 
tion compulsory. Consequently the number of proved cases of my 
own are too few in number and I have possibly escaped making an 
undue number of errors. 

Then, too, the observable anatomical facts are frequently and com- 
monly not so easy to differentiate and classify. Commonly one ques- 
tions the role of tuberculosis or suspects an early stage of Hodgkin’s 
disease or other form of lymphatic malignaney. It may happen that 
one is not impressed with the presence of enlarged glands and dismisses 
them lightly as of no importance. Therefore a correct impression of the 
relative and actual number of cases of simple chronic mesenteric lym- 
phadenitis may not be made until a much larger diversified number of 
adequately proved cases is available in the composite experience. 

The differentiation between acute and chronic cases is sometimes more 
or less of an artefact, because at times the chronie cases are simply 
those in which a succession of acute episodes has taken place separated 
by intervals in which the symptomatology is less intense or in which 
it has simmered down even to the point where the symptoms are toler- 
ated so completely as to make the patient believe they have disappeared 
entirely. In either case chronic anatomical changes eventually char- 
acterize the pathologie picture. This probably accounts for the peculiar 
pereentage figures in Foster’s*® series. 


Commonly roentgenographie study of the abdominal viscera (gastro- 


intestinal series, ete.) shows no abnormality. 

Under the usual normal condition, roentgenographie observation 
shows that the stomach empties continuously and barium passes stead- 
ily in the normal direction, reaching the cecum in one and one-half to four 
hours. Each successive film shows progress distally in the position of 
the head of the barium column. The segmental peristaltic movements 
flow smoothly and are promptly followed by normal flexible relaxa- 
tion of the intestinal wall. If there is no delay in movement, the ileum 
should be empty in nine hours. The barium mass in the normal small 
intestine is usually continuous; that is, it is not broken up into sepa- 
rate small oval boluses. The width of normal, barium-filled loops varies 
from 1.5 to 3.0 em. and is usually 2 to 2.5 em. 

In association with acute symptoms Golden and Reeves*’ observed 
the following manifestations of disturbed small intestinal physiology : 
‘*(1) Localized spasm, i.e., narrowing of a smal] segment adjacent to the 
calcified node, either temporary following a peristaltic wave, or per- 
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sistent; (2) persistent generalized spasm of a group of small intestinal 
loops in the region of the diseased nodes; (3) delay in the passage of 
barium at the site of the calcified node; (4) delay in the emptying of 
the ileum for periods of over nine hours.”’ 

In a certain number of the cases areas of calcification are visualized 
roentgenographically. Golden and Reeves*’ point out the possibility 
that the roentgenographiecally observed physiology in the intestine may 
be an explanation for. the svmptoms often associated with calcified 
mesenteric lymph nodes: ‘‘ These disturbances in small intestinal physi- 
ology seemed to take place in loops of intestine directly adjacent to eal- 
cified nodes. The puckering and contraction of the mesentery about 
them and the distortion of the blood vessels make it seem very likely 
that the nerve fibers are involved in the process. One manifestation of 
abnormal intestinal physiology observed in these cases is spasm, and 
spasm of the intestine offers at least one possible explanation for pain. 
Occasionally a patient says that pressure on the calcified node repro- 
duces the pain for which relief is sought.’’* 

This presents an acceptable mechanism for the initiation of such dis- 
turbaneces in intestinal physiology. However, one should always re- 
member to keep a questioning aititude concerning the relationship of 
roentgenographically demonstrated calcified abdominal lymph nodes and 
the symptom complex which an individual] patient presents beeause it 
is not necessarily so that the one causes the other. 


ETIOLOGY OF CHRONIC MESENTERIC ADENITIS 
I refer again to my first communication’! in which a complete 
résumé of the factual knowledge regarding acute mesenteric adenitis 


is made. This is necessary because any acute condition may theoret- 
ically, and in some of the cases actually does, pass into a chronie phase. 


For purposes of clarity the various etiological factors will be listed 
pur} ; 


again and the relationship of any of them to chronic symptomatologies 
will be made and emphasized. 

1. General Factors.—A list of the agents which can cause generalized 
lymphadenopathy in which the mesenteric glands may take part includes 
many others besides those in the following groups: 

a. The first group include infections of the upper respiratory tract, 
glandular fever (infectious mononucleosis), some of the exanthemas, 
typhoid fever, and influenza. These are distinctly acute infections 
which very rarely go into a chronic stage. 

b. The second group include tuberculosis, syphilis, many cutaneous 
diseases, poisoning due to certain metals, marked inflammation or ulcers 
of the intestines, especially those of long duration, actinomycosis, rickets, 
scurvy, status lymphaticus, and miscellaneous foci of infection of var- 


*Compare this with the discussion under tuberculosis of the mesenteric nodes. 
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ious types. While all of these necessarily must have a beginning which 
might possibly be interpreted as an acute stage, they are all best known 
in their chronic manifestations and should more correctly be consid- 
ered as such. 

e. A third group of lymphadenopathies are associated with leucemia, 
sarcoma, Hodgkin’s disease, and carcinoma and these are rightfully out- 
side of the subject under discussion. 

2. Lymphatic Block Around the Appendix (Royster™®).—If sueh an 
anatomical abnormality would have any effect, it would no doubt be 
followed by chronic symptoms. Nevertheless I know of no specific ease 
either in my own experience or in other literature in which this etiolog- 
ical factor was indubitably proved. 

3. Trauma.—Except for Wagner’s'®® possibly not very conclusive 
‘ase, there is no other experience along these lines. Compensation 
courts have ruled, however, that trauma can be a competent producing 
cause for abdominal symptoms. Nevertheless, in scientific medical cir- 
cles the evidence of properly controlled scientific observation is needed 
before this ruling should be approved. 

I include the notes of the only case of this kind in my experience, 
even though the case can not be classified as acute. I do so, wishing 


to put this ease on record because of any medicolegal value it may 


have and because it illustrates the want of scientific basis for any 


etiological assumption. 


A 7-year-old girl sustained a moderately severe fall and landed squarely on her 
buttocks. Immediately thereafter she complained of severe abdominal pain and 
during the remainder of the day she vomited several times. The next day the 
pain grew less and the temperature remained normal. On the following day, 
however, the pain returned and the temperature rose to above 102° F. The family 
physician noted that there was tenderness and a boardlike rigidity and that the 
patient screamed with pain during the examination. When I examined her, the 
breathing seemed diminished abdominally and I confirmed the other abdominal 
findings. The indication led us to operate immediately: (1) because we could 
not evaluate correctly the role of the initial trauma and we feared its possible 
consequences, and (2) because the picture was that of a bona fide acute appendicitis 
of more than mild or moderate severity. The exploration, however, showed no sign 
of any intra-abdominal injury and no macroscopic evidence of an undoubted 
appendicitis, but a large number of swollen mesenteric lymph nodes with a 
moderate serous peritoneal exudate. The appendix was removed. The patient’s 
temperature gradually fell to normal as is usual in any lymphangitis elsewhere 
in the body and an uneventful recovery followed. 


4. Allergy.—lIt is difficult to avoid involving an allergic mechanism 
in the chronic cases in which the symptomatology consists of a sueces- 
sion of episodes which sometimes increase progressively in severity and 


in acuteness. Kleiber’s’? experiments in Pribram’s Clinie in Berlin 
furnish an explanation of the recurrences of local inflammatory processes 
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along allergic lines. I am very much inclined to accept this mechanism 
as an adjuvant factor in at least some of the eases of this kind. 

5. Parasites.—The role of intestinal parasites in the etiology of acute 
mesenteric adenitis was extensively discussed in my previous communi- 
‘ation on that subject. In young children who harbor these parasites 
abdominal complaints are frequent and enlargement of the mesenteric 
glands has been noted. In some of the chronic cases at least (in 
contradistinetion to the acute cases), there seems to be a distinct causal 
relation between the parasites and the lymph gland enlargement. The 
usual habitat of the worms is the lower part of the ileum and the 
appendix and the cecum, which I believe are the ordinary starting 
points of lymphadenitis. 

6. Rheumatic, Erythema, Purpura, etc., Groups.—Individual cases 
are prone to a symptomatology that extends over a considerable time 
so that they are customarily known as chronic conditions. Occasionally, 
as pointed out in the previous communication on acute mesenteric 
adenitis,'*’ the post-mortem examination of fatal cases reveals an unex- 
pected enlarged condition of the intra-abdominal and mesenteric nodes 
in which streptococci are sometimes demonstrable. While the course 
of the dominating disease (rheumatic, erythematous) is of long dura- 
tion (chronic), it seems that such glandular enlargements are probably 
due to added bacterial infectious to which the generally debilitated con- 
dition of such individuals makes them prone. Chronic mesenteric adenitis 
occurs in certain specific infections. 

7. The Dysentery Group.—This is a chronie affliction marked by more 
or less numerous exacerbations and recrudescences of infection in which 
an allergic mechanism undoubtedly plays an important part. In the 
acute episodes the associated lymph glands are swollen and hyper- 
plastically inflamed. A good deal of retrogression occurs in the in- 


tcrvening periods between the acute manifestations. The glands, how- 


ever, never reach normal and a echronie adenitis remains. This is a 
specific form of chronic mesenteric adenitis. 

8. Nonspecific Granuloma of the Digestive Tract.—In certain quar- 
ters it has been suggested that this is the terminal stage of dysentery 
(Hurst,°* Felsen,** and Winkelstein’*?). In my previous communica- 
tion?*? I eame to the conelusion that these chronic granulomatous lesions 
result from a variety of preceding conditions. The essential lesion 
demonstrable in operating room and autopsy specimens is an interstitial 
lymphangitis of the bowel wall with miliary foci of suppuration, and 
with secondary searring, thickening, and contracture. This lesion also 
is marked elinically by exacerbations and remissions, and the condition 
of the associated intra-abdominal lymph glands follows closely the age 
and the stage of activity of the intestinal lesion so that a chronic adenitis 
is present. If one takes the view that nonspecific granuloma of the 
intestine is the end product of some specific infection such as dysentery, 
the associated chronic adenitis may very well be considered as a specific 
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lesion. If, however, one takes the view that the lesion results from a 
multiplicity of preceding conditions, the chronic adenitis is truly a 
nonspecific one. 

9. Infection With Filterable Viruses——I have no experience nor have 
I been able to find any experience in the literature of the relationship 
of any form of chronic mesenteric adenitis to infeetion with a filter- 
able virus. 

10. Lymphogranuloma Form of Infection.—This may have an acute 
beginning and an acute phase, but in clinical medicine it is best and 
most widely known as a distinetly chronic affection lasting for a con- 
siderable length of time. 

The suggestion that chronic mesenteric lymphadenitis might possibly 
be due to the same cause as lymphogranuloma venereum seems indi- 
cated by the following factors: that frequently there is a history or 
evidence of a primary lesion (Thompson™’), that frequently lympho- 
granuloma venereum is an_ extragenital occurrence (David and 
Loring*’), that this disease may cause a generalized lymphadenopathy 
(von Haam and D’Aunoy"*), and, finally, that cases of lymphogranu- 
loma venereum have been reported in which involvement of the retro- 
peritoneal lymph nodes was found at autopsy (Kondo,"* Reichle and 
Connor,’ and Kornblith*®). In twelve cases of mesenteric adenitis 
which were explored under the diagnosis of appendicitis in Ireland’s® 
series the Frei test yielded a negative reaction. In these, therapy with 
lymphogranuloma venereum antigen, as employed by Bloom, or with 
solganal (the disodium salt of 4-sulfomethylamino-2-auromereapto- 
benzene-1-sulfonie acid), as employed by Gohrbandt,*° was not used to 
make a diagnosis. 

11. Relationship to Syphilis.*—In all the experience which I have 
had in many hospitals and in private practice in which all patients have 
been subjected routinely to Wassermann and Kahn tests, I do not re- 
member ever having seen a single case in which syphilitic infection 
could be assigned as a cause of the mesenteric enlargement. This seems 
to be in agreement with all other reported experience. 

12. Actinomycosis—In the abdominal form of actinomycotic infec- 
tion localizing in the general neighborhood of the ileocecal junction, 
chronic enlargement of the associated lymph nodes occurs. 


BACTERIAL INFECTION 


The experience in the acute cases is sufficiently strong to show that 
bacterial infection is the most common cause of mesenteric adenitis. 
The same undoubtedly must be true of chronic mesenteric adenitis. The 
intestinal tract has seemed to be the most obvious source of infection 
and the most probable route through which bacteria have been trans- 


*The relationship of tuberculous infection is discussed subsequently in this com- 
munication. 
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mitted to the mesenteric lymph nodes. Because this aspect is not ade- 
quately appreciated by the profession in general and possibly partic- 
ularly by pediatricians, it needs repeated emphasis. 

The increase in the number of gastrointestinal infections is eoinci- 
dent with the average time of weaning. This is probably due to a 
change in diet through which contaminated foods may invade the intes- 
tinal tract, and it is interesting to note that this period immediately 
precedes the time of life in which mesenteric adenitis appears. 

There are reasons for believing that the intestinal mucosa is more 
permeable in childhood than in adult life. At any stage of life bacteria 
are constantly passing through the wall of the bowel. The lymphaties 
of the mesentery constantly contain these absorbed bacteria and the 
nodes near the spine (mesenteric, ileocolic, ete., groups) are the first 
to block the further passage of the organisms and constitute one of the 
most important lines of defense. This bacterial invasion appears to be 
most active in the lower end of the ileum and in the cecum, because in 
this region the intestinal contents still contain fairly large numbers of 
bacteria and the process of absorption reaches its maximum activity. 
That the presence of such numbers of organisms in the intestinal and 
mesenteric lymphatic apparatus is not always an innocuous phenomenon 
is not to be doubted, and it seems highly probable that many of the 
strange disorders of digestion that are associated with slight fever, 
nausea, bloating, abdominal soreness, signs of reverse peristalsis, diar- 
rhea, inanition, and arthritis could best be explained on the basis of 
nature’s reaction to the presence of bacteria and their elaborated toxins 
and that this indicates a subacute or low-grade type of lymphangitiec 
infection. 

The usual organisms which can be demonstrated in the interior of 
the biopsied lymph nodes belong to some strain of streptococci in the 
nonspecific cases. According to Alvarez,” it seems that because of the 
increasing frequency with which infection with Brucella abortus and 
Bacillus tularense takes place, it may be found that these organisms also 
account for some of the eases of mesenteric adenitis. Diagnostic tests 
are now available to facilitate this differentiation. 


TOXEMIA 


The idea that a toxin, either of bacterial or possibly of other origin, 
is the cause of enlargement of the glands in the mesentery has received 
much comment and was discussed in my first communication on acute 
mesenteric adenitis. 

Nonbacterial Toxremia.—The earliest reference which I have been 
able to find in regard to any possible nonbacterial origin of any toxin 
absorption is the Paris Thesis of Brian.'* The latter associates a non- 


specific mesenteric adenopathy with intestinal stasis on the basis of an 
entire absence of definite anatomical, bacteriological, or other labora- 
tory factors. I have had no experience in which this etiology could pos- 
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sibly be assumed. Even granting the correctness of the assumption here, 
the possibility of associated bacterial action being the true originating 
mechanism for the toxin production and absorption and for any sec- 
ondary lymphadenopathy is highly probable. Should the acute phase 
of the infection not be terminated spontaneously or with adequate 
therapy, a chronic phase undoubtedly would follow in which stasis and 
bacterial activity aid and abet one another. If this mechanism should 
prove to have the importance which some people associate with it, it 
must undoubtedly be true that it will be most commonly found in asso- 
ciation with a chronic form ot mesenterie¢ adenitis. 

Intestinal stasis associated with distention and surface inflammation 
and abrasions has been mentioned as producing portals of entry to the 
mesenteric lymph nodes (Bell*), and it has been suggested that the re- 
sistance of the mucosa to the passage of organisms is lessened by the 
absorption of chemical intestinal toxins (Thiemann,'*® Carson,?? and 
Wilensky**?). 

Adami,' Alvarez,? and Heyd** have stressed the importance of a form 
of acute intoxication associated with visceroptosis, chronic constipation, 
intestinal stasis, and ileocecal valve incompetence. Visceroptosis and/or 
constipation were noted by Foster*? in 27 per cent of his cases. In one 
ease chronic mesenteric adenitis was actually observed. Of these various 
factors incompetence of the ileocecal valve has received a good deal 
of controversial attention. 

Kellog (1913)*° considers that the latter condition is a 
cause of disease.’’ Castex, Romano, and Beretervide (1925),?* Valerio 
(1926) ,1°* and Harrenstein (1926)** all are of a similar opinion. Other 
authors on the other hand, e.g., Rosanoff (1923)? and Odermatt®® 
(1926) are of the contrary opinion. 


‘ 


‘serious 


Modern knowledge tends to emphasize the dominating role of a sub- 
acute or chronie infection of the bowel as the most causally important 
part of any such anatomical or physiological abnormality. Whatever 
opinion one may have as to functional disturbances of the ileocecal 
valve and their importance for the origin of abdominal symptoms, it 
cannot be denied that regurgitation of cecal contents must promote 
ileitis in the lower part of the small intestine by virtue of the addi- 
tional infection which it must surely introduce. 

Bezeeny,® in 1933, reported the finding of histamine-like substances 
in lymph vessels which can cause a type of inflammation comparable to 
lymphangitis. According to Foster,*? in persons who have sedentary 
living habits, who suffer from constipation and visceroptosis, and who 


overeat, such an accumulation of poisons resembling histamine might 
occur and could cause chronic changes in the mesenteric lymph nodes, 
with their resulting flare-ups into an acute disease syndrome at the 
time of definite points of saturation or when fortified by added tran- 
sient bacterial insult. 
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Bacterial Toxemia.—Bell® expressed his own belief and that of many 
others that bacterial toxins in general were the eause. The toxin theory 
receives especial emphasis in those eases in which it is not possible to 
cultivate organisms from the lymph gland tissue, and, because in many 
of the latter instances bacteria can be cultivated in more or less abun- 
dance from a demonstrable lesion in the associated and related part of 
the alimentary canal, it seems impossible to some to avoid the conelu- 
sion that bacteria-produced toxins are the cause of the lymph node en- 
largement. The assumed mechanism is that of an acute lymphangitis in 
general. In the intestine and mesenteric gland eases visualization of anv 
such lesion is, however, not possible, except at post-mortem examination. 

It seems impossible to me, however, to avoid the assumption that 
ordinarily there can be no pure bacterial toxemie cause for the lymph 
node enlargement. It seems better to postulate that both bacteria and 
their developed toxins operate together to produce whatever demon- 
strable pathology there is. 

Mixed Infections.—It is practically impossible to have any specific 
bacterial infection occur in the intestinal wall without having other 
bacterial groups (colon group, streptococcus group, ete.) or other abet- 
ting causal agents added sooner or later. While enlargement of the 
mesenteric nodes may come about as a result of the infection by an orig- 
inal group or strain of bacteria or possibly by some other causal agent, 
there is good reason to believe that, sooner or later, added infection by 
other bacterial groups contributes to the original provocation and either 
initiates, or more probably, aggravates the lymph node lesion. 

PORTAL OF ENTRY OF THE CAUSAL AGENT IN THE ALIMENTARY CANAL 

A consideration of the matter in the immediately preceding classi- 
fication cannot help but indicate the dominating importance of the ali- 
mentary canal as a portal of entry for the causal agent which provokes 
acute and chronic mesenteric lymphadenitis. Ordinarily this is facili- 
tated by the occurrence of various forms of chemical, physical, or 
vascular trauma. 

The view that organisms may pass through an intact mucosa (Wal- 
sham,?** Morely,®* Phillip,*°? Wilensky,'*! and others) has not been gen- 
erally accepted, but there has been experimental proof (MacFadyen 
and MacConkey** and Bartel’) which showed the presence of tubercle 
bacilli in 25 per cent of a series of nontubereulous cases brought to 
autopsy in which the lymph nodes appeared normal on gross and his- 
tologie examination and in which there were no other demonstrable 
tubereulous lesions in the body. In addition, any bacteriologist can 
testify to the comparative ease with which other bacteria, especially of 
the streptococcus group, can be cultivated from abdominal and other 
lymph nodes which are without any apparent evidence of disease. In 
addition, also, I believe that during the process of digestion rela- 
tively large numbers of bacteria are absorbed along with the products 
of digestion. 
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One of the more important considerations in the area of origin of the 
path by which infection is introduced into the abdominal lymph nodes 
and becomes retained there as a subacute long continued process. In 
my previous commmnication’' regarding acute mesenteric lymphad- 
enitis, I discussed this phase of the problem very extensively. The 
oronasopharyngeal cavity and the terminal part of the ileum are the 
points of election as portals of entry for the causal agent because of 
the superabundant content of lymphadenoid tissue and because the 
mechanism is intimately concerned with the presence of the latter in 
both of these areas. 

Portal of Entry of the Causal Agent in the Throat.—The general 
term throat infection is used to include ‘‘that whole group of nonspe- 
cifie, sporadic, endemic, epidemic, pandemic, febrile infections that 
have their primary locus in the nose and throat and are variously 
called tonsillitis, pharyngitis, nasopharyngitis, sore throat, cold, strepto- 
eoccus throats, rhinitis, laryngitis, bronchitis, upper respiratory tract 
infection, angina, glandular fever, grip or influenza.’’™’ 

Pediatricians are well acquainted with the fact that during such 
infections abdominal symptoms of pain, nausea, and vomiting with 
fever, and other signs of bacterial infection are common (Kleiber,”? 
Brennermann,'* and others). Conversely speaking, observers have 
noted that frequently abdominal symptoms, for which a mesenteric 
adenitis has been demonstrably shown to be an accompaniment or sequel, 
are preceded or even accompanied by some such throat infection. Only 
in the sense that such infections are prone to more or less frequent 
repetitions and may therefore lead to advanced incompletely retro- 
gressed pathologic anatomical changes in the lymph nodes may one 
consider them as chroni¢ conditions. 

Portal of Entry in the Ileum.—The general anatomical arrangement 
in the lower ileum is very similar to that in the oronasopharynx. The 
alimentary canal in either place harbors an extraordinary collection 
of lymphadenoid tissue (tonsils and adenoids, Peyer’s patches) from 
either of which the lymphatie channels communicate directly with ana- 
tomically differentiated groups of lymph glands (cervical glands, 
mesenteric glands). In either case the functional purpose is also sim- 
ilar and pathologie changes repeat themselves. In the former the asso- 
ciation of infection in the lymphadenoid tissue of the oropharynx with 
secondary cervical adenitis finds similar duplication in the association 
of lesions of Peyer’s patches and other similar intestinal lymphadenoid 
collections with secondary mesenteric adenitis (e.g., typhoid fever, 
dysentery, forms of colitis, ete.). The analogy between the oronaso- 
pharynx and the lower ileum is most extraordinary. 

Combined or Associated Portal of Entry.—The upper end of the ali- 
mentary canal (oronasopharynx) acts also as a portal of entry for the 
causal agent in that’ the latter is swallowed and, passing along the diges- 
tive tube, reaches the lower ileum from which and in which it is absorbed. 
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Various mechanisms of introduction, absorption, and spread of the 
infection (i.e., causal agent) have been suggested by various observers. 
A hematogenous method is emphasized by some. Here the presumption 
is that the organisms penetrate the wall of the alimentary canal and 
are distributed throughout the body by the blood and form metastatic 
foci in the intra-abdominal nodes. Upon purely clinical grounds, other 
observers suggest a simultaneous infection of the entire lymphatic sys- 
tem through purely lymphatie channels in which the abdominal glands 
take part: Both of these methods do not adequately stress the initial 
spread by contiguity and the importance of ordinary forms of lymphan- 
gitis in what, in my opinion, is the most common mechanism of intro- 
duction and spread of the causal agent. 

Intra-abdominal Lymphangitis.—Our entire conception and assump- 
tions regarding the clinical importance of intra-abdominal lymphangitis 
and lymphadenitis must be revised. Up to the present these have been 
accepted too lightly and in an indefinite way and have not been ade- 
quately correlated with the observable subjective and objective sympto- 
matology. 

Pribram’s*®* observations as to lymphangitis in the mesenterium will 
deserve attention. Pribram (1926)'°° emphasized the occurrence of 
lymphangitic alterations strongly, and described the appearance of 
chronic lymphangitis in the mesenterium emanating from insignificant, 
possibly not even noticeable, inflammatory alterations in the intestinal 
wall. According to Pribram the altered lymphatic vessels in the 
mesenterium may be observed as strings, even of the thickness of the 
radial artery. Pribram*®* considers that the glandular alterations he 
has observed, now as acute enlargements and now as cicatricial processes 
with periadenitis, play a less predominant symptomatic role than lym- 
phangitis. Pribram’s'® interpretation has followed the commonly ac- 
cepted assumption that the appendix was at the buttom of the trouble, 
but he notes that even after appendicectomy the process showed a tend- 
ency to successive spreading and oceasional recrudescence, leading to 
shrinking of the mesenterium and diffuse adhesions in different parts 
of the abdominal cavity owing to spreading of the infection in the sub- 
serous peritoneal lymphatic plexus. The lymphatic vessels of the portal 
fissure become infected in the same way, resulting in pericholecystitis, 
periduodenitis, and possibly in a consequent spread of the infection to 
the pancreas. Pribram’®* attaches great importance to the mesenteric 
alterations he describes. They are, he thinks, often the cause of diseom- 
forts after appendicectomy in eases of chronic appendicitis and are a 
link with other more or less obscure affections; e.g., pancreatitis and 
peptic uleer. Appendicectomy and cholecystectomy respectively at an 
early stage are recommended also as prophylactic measures. 

In spite of the fact that some of Pribram’s conclusions are perhaps 
rather far fetched, his opinion regarding the clinical role and impor- 
tance of intra-abdominal lymphangitis, and regarding the diagnostic 
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importance of any residual anatomical alterations in connection with 
any preceding organic abdominal affection, should be well taken. Evi- 
dences of the latter abound on all sides and I am sure that almost every 
operating surgeon can well remember many instances in which during 
a laparotomy evidences of preceding lymphangitis of greater or lesser 
extent were observed in the absence of other demonstrable lesions. As 
a matter of fact many of the instances in my own experience were 
explorations in which we were puzzled by the subjective symptomatol- 
ogy, and the laparotomy was undertaken in an effort to find adequate 
cause and cure for the symptoms. Up to the present time these have 
been accepted sometimes as being anatomical variations (adhesions) 
and at other times as being evidence of some previous condition which 
we were too ready to accept as having no relation to the observed symp- 
toms. However, as one looks back upon one’s experiences, one can 
easily remember cases in which these areas were directly connected with 
contiguous lesions in the bowel wall. To take an exaggerated example, 
a carcinoma or diverticulitis of the sigmoid commonly presents visibly 
enlarged lymphatic channels and, in later cases, a secondary shrivelling 
of the mesosigmoid with enlarged palpable lymph nodes nearby. It 
seems now that our opinions must be revised even if we are not quite 
ready to accept the assumption in toto that all of these patients who 
suffer from such abdominal discomforts really suffer from some form of 
lymphangitis and/or adenitis. And in eases of this kind, the impor- 
tance of the primary organic infection as a point of origin for any see- 
ondary lymphangitis and lymphadenitis must not be lost sight of as eon- 
tributing in some part at least to the observable symptomatology. 

Possible Role of the Appendix as a Portal of Entry.—A large num- 
ber of investigators have stressed the similarity of the symptoms of 
chronie mesenteric lymphadenitis and of chronic appendicitis: Ander- 
sen,*? Auguy,* Bell,’ Bonjour,'* Bose,’* Braithwaite,’? Brown’? Cave,” 
Coleman,?’ Corner,?? du Bourguet and Roquigny,*? Duteil,** Duval and 
Roux,®® Felsen,** Ferry,*® Goldberg and Nathanson,*® Goldschmidt,*® 
Karger,®® Lamson,”* Levin,*° Lund,** Marchant,*° MecFadden,** Mead,*® 
Neuer,®® Parker,’ Pozzi,‘°* Prado and Montenegro,’®® Premoli,’”’ 
Pribram,?*® Quenu,’°? Segar and Rosenak,’** Short,’** Speese and 
Klein,’** Struthers,’?® Wagner,'** and Wilensky.’** Certain others of 
these recognized the simultaneous occurrence of chronic appendicitis 
and mesenteric adenitis, notably Marechant,*® Pozzi,’°* Premoli,’*’ and 
Speese and Kline.!** Foster‘? notes some such connection in 95 per 
cent of his cases and even goes further to find some such connection 
with the gall bladder in 12 per cent of his cases with the statement that 
the latter percentage was ‘‘probably low for the whole group, because 
the gall bladder was perhaps not examined as a routine.’’ 

The relationship of an infection of the appendix to mesenteric adenitis 
was fully discussed on both anatomical and clinical grounds in a previ- 
ous communication. The conclusions that I arrived at were that, 
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except in rare instances, the anatomical arrangement was such that it 
would be impossible for the infection to be transmitted from the appen- 
dix to the mesenteric nodes. The exceptions inelude the rather unecom- 
mon anatomical situation in which an abnormal collateral lymphatic 
anastomosis is present usually through or to the ileocolie chain. In 
this regard there could be no differentiation between an acute ease and 
a chronic case of lymphadenitis so that we must conclude likewise in 
the chronic cases that the appendix would not, except uncommonly, 
directly involve the mesenteric nodes. 

A somewhat different situation, however, could very well oceur in 
which a bona fide infection of the appendix could spread by continuity 
in its immediate environment and for variable distances therefrom 
through the peritoneal and subperitoneal lymphatics. Evidences of this 
are constantly available in abdominal explorations (1) in the acute 
eases as localized or more or less diffuse peritonitides and (2) in the 
chronie or long-standing eases in the presence of right-sided abdom- 
inal adhesions which show every evidence grossly of being centered 
in the appendix. Any operating surgeon can substantiate these find- 
ings. Similar changes oeeur very often about the gall bladder and 
sometimes it is difficult to differentiate, when the area of adhesion is 
large enough to involve both, whether the original point of infection 
was in the appendix or in the gall! bladder. 


PATHOLOGY OF MESENTERIC LYMPHADENITIS 


In interpreting chronic enlargements of the intra-abdominal nodes 
it is important to be able to judge how much of any enlargement is due 
to the normal wear and tear of life. Ordinarily, however, I believe 
this does not play an important role, in spite of Still’s?*® post-mortem 
experience that 59 per cent of routine autopsies made in all sorts of 
conditions in children showed various lymphatie gland enlargements. 
My own operating room experience is not at all in accord with Still’s 


post-mortem experience except in the presence of definitely specific 


forms of disease. 

In the acute cases intra-abdominal lymphadenopathy oceurs (1) as 
part of a generalized adenopathy, (2) as.an initial involvement of one 
group of glands with spread to other groups, and (3) as limited to one 
anatomically differentiated group of glands. Even though chronie 
lymphadenopathies may begin in any of these ways, the rule is to find 
only one group of glands involved, although exceptions occasionally 
oceur. 

The observed lesion in simple mesenteric adenitis usually shows noth- 
ing indicative beyond a simple hyperplasia confirming the fact that 
all parts of the glands are in active reaction to whatever the cause of 
the inflammation and swelling may have been. This is the usual lesion. 
In old cases some connective changes oceur. More differentiated pie- 
tures have also been described. 
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Hadfield’s°? case, in which chronically inflamed glands were pres- 
ent in association with a granulomatous intestinal lesion, presented a 
clear-cut specific formation of giant-cell systems identical with that 
found in the thickened submucosa. Some of the sections showed as 
many as twenty to thirty foci of noneaseating giant-cell systems, while 
other glands did not show any, and, as the lesions grew older, these 
giant-cell systems were more and more difficult to find and were re- 
placed by a picture of a simple nonspecific lymphadenitis. 

Pratt’s’®® observations in the case of the same patient with mono- 
nucleosis both during an acute stage and in a later chronic stage showed 
the usual forms of hyperplasia, early degenerative changes in the vessel 
walls with hemorrhage, and marked reticuloendothelial proliferation 
with some necrosis. Longeope*®? noted the oceasional presence of large 
epithelioid cells. 

In acute eases similar observations were made in a ease of iodism 
(Barker and Wood®) and in searlet fever (Schlegel?”°). 

Such giant-cell systems or epithelioid cells approach and are fre- 
quently indistinguishable from those of tuberculosis, but the tendeney 
to retrogress without excessive scarring, and the absence of caseation and 
acid-fast bacilli in them, contradicted this. Thev are usually found 
associated with severe infection of the alimentary canal accompanied 
by necrosis. Whether this peculiar anatomical picture in the lymph nodes 
has something to do with the intensity of the process in the corre- 
sponding part of the alimentary canal is something which, for the pres- 
ent, must be assumed. Inasmuch as in the very much milder form of 
nonspecific adenitis only a hyperplastic condition is present in the 
lymph nodes, indicating a correspondence of intensity of process be- 
tween the lymph node picture and the picture in the intestinal tract, it 
must be assumed that the differences in the anatomical picture are caused 
by the different gradations of toxicity of the etiological cause or of the 


size and intensity of the dose of the causal agent which is delivered. 


We must also assume that the so-called tubercle arrangement can be 
found not only in specific forms of infection like tuberculosis and 
syphilis, but also in forms of nonspecific infection in which up to the 
present time no definite cause can be assigned. It might very well be 
that this sort of picture represents the anatomical progression between 
simple forms of lymphadenopathy on one hand and those of definitely 
specific anatomical pictures, which are customarily correlated less often 
with syphilis and especially with tuberculosis. Undoubtedly this also 
explains the confusion which occurred, not only in the earliest historical 
period of this subject, but even as well in later times in classifying 
all forms of enlargement of the mesenteric glands as tuberculous. 

Mixed infection in tuberculous adenitis plays a very important role. 
It is commonly noted in the neck. Less frequently it is observed clini- 
‘ally in the abdomen. 
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Head*®’ reported a case of tuberculous mesenteric lymphadenitis in 
which secondary infection and rupture occurred. He found two similar 
cases reported in the literature. 

Undoubtedly there must be many other similar cases in the available 
experience. In such mixed infections the anatomical picture sometimes 
is vague enough to make it difficult to say definitely whether the 
infection is originally tuberculous, even though from clinical experience 
we may. feel fairly sure that it is. Mixed infection of tuberculous 
glands is commonly severe enough to cause sufficient destruction to wipe 
out a good deal of the glandular structure so that the original 
tuberculous formation cannot be visualized. Again I should like to 
point out the similarity between the comparable cases occurring in 
the cervical region and in the mesenterie area. 

COMPLICATIONS 

The glands become involved even to the point of abscess formation 
or they continue to be enlarged for a time after the intestinal lesion 
is healed. This is exactly analogous to what happens in the secondary 
adenitis of the cervical and retropharyngeal lymph glands following 
a throat or postnasal infection. Such glands could explain the recurrent 
pain in the abdomen. 

The following complications have been reported: 

1. Massive invasion of the entire mesenteric lymphatic gland system. 


2. Suppurative periadenitis followed by an infiltration of the 


mesentery or mesoappendix. In these cases the mesentery becomes 


markedly thickened. 


Moore®? reports the following ease: 


A 42-year-old woman was sick for two weeks with ‘‘appendicitis,’’ with chills, 
high fever and sweats, abdominal distention and moderate tenderness. No mass 
was palpable. At operation the appendix and the pelvic organs appeared normal. 
To the left of the spine a fluctuating mass was present between the folds of 
the mesentery, which was taken to be of glandular origin. Drainage was established. 
Death occurred a few days after operation. The origin of the infection was not 


determined. 


3. Formation of a tumorlike mass situated usually in the ileocolic 
recess or at the root of the mesentery. 


The following notes are from my own experience : 


A young man, 23 years of age, was explored for an acute abdominal episode 
which before operation was taken to be acute appendicitis. The appendix was 
apparently normal, but the glands in the ileocecal angle were all enlarged. An 
uneventful convalescence and recovery followed. About one year later the man 
developed signs of an acute intestinal obstruction and an indefinite mass could 
be felt in the right iliac fossa directly behind the scar of the previous operation. 
During the exploration the cause of the obstruction was found to be a large 
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inflammatory mass in the angle of junction of the ascending colon and the small 
intestine containing a small focus of suppuration. The coils of the intestine were 
all matted together. It was not possible to do anything except to drain the 
abscess and to establish an enterostomy on the proximal side of the mass. The 
patient died, however, about twenty-four hours later from a diffuse peritonitis. 


4. The acute process sometimes results in the perforation and rupture 
of a suppurating gland (Floderus,*® Eden,** Iselin,®*® Head, Bagg,° 
Bell,* and Grimm’*’) ; an intra-abdominal abscess then results (Eden,*® 
Iselin,®* Head,**° and Bagg’*). 


Head ’s55 patient was a 20-year-old made who sustained an acute abdominal 
episode with no evidence of any illness during the preceding ten years. There was no 
demonstrable evidence of tuberculous infection anywhere in the body. At operation 
a group of enlarged caseocaleareous glands was found at the root of the mesentery 
with rupture of the largest gland which was as big as a hen’s egg. Recovery 
followed. The pathologic picture was reported as caseocaleareous tuberculous 
adenitis but this was not supported by finding tubercle bacilli. 

Between five and seven months later there were three attacks of acute ileus 
with spontaneous recovery. 


5. Erosive bleeding from large intra-abdominal vessels (Whitworth,!*° 
Ruescher,''? Rawitzkaja,"“° and Fischmann*®). 


Fischmann’s39 case was a male 25 years of age who gave a thirty-six-hour history 
of acute intense abdominal pain with vomiting. Examination showed a tender 
rigid belly with nothing palpable abdominally or by rectum. An operation was 
done following the diagnosis of acute appendicitis. The exploration showed a large 
intra-abdominal hemorrhage coming from a large mass involving the wall of 
the ileum with infiltration of the mesentery and with perforation and bleeding 
from a branch of the iliac artery. The specimen was reported as ‘‘nonspecific’’ 
inflammation. 


Material obtained at the post-mortem examination showed an anatomical picture 
which was not characteristic of tuberculosis and the rest of the body showed no 
tuberculous foci. Nevertheless, for some unexplained reason, the lesion was assumed 
to be tuberculous; but in view of the report on the operative specimen and of 
the other findings, I do not believe this should be accepted. 


Whitworth’s140 patient was an imbecile, a 7-year-old male of the tuberculous 
type. There was a purulent discharge from one ear. There was a long history 
of colicky abdominal pain. After admission to the hospital, because of the poor 
general condition, a supportive form of treatment was instituted for three days. 
Then there was a sudden undiagnosed acute abdominal episode followed very quickly 
by collapse and death. 


The post-mortem examination showed a large quantity of clear fluid in the 
abdomen. There was some old blood clot and a large amount of new blood clot. 
There was an area of localized peritonitis around the group of enlarged mesenteric 
glands, some of which were hard and caseous and some of which were breaking 
down. The ulceration had spread into the mesentery and eroded a large branch 
of the superior mesenteric artery. There was no demonstrable bowel lesion ani no 
mention was made of a tuberculous focus elsewhere in the body. Except for 
the anatomical picture there was no other proof for the assumption of the tuberculous 
nature of the lesion. 
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6. Vascular thrombosis. 


Murray ’s®5 case was a female 1414 years of age who had complained of lower 
abdominal pain with vomiting for a few years. Then an acute markedly painful 
abdominal episode occurred and the physical examination showed a median sub- 
umbilical mass apparently arising from the pelvis. The rectal and vaginal 
examinations were negative. except that the lower end of the mass was palpable. 
A diagnosis of hematometra was made. After a short remission of the symptoms 
there was a recurrence of the pain and collapse. 

Abdominal exploration showed a mass the size of a hen’s egg which was taken 
to be a caseating tuberculous gland. This was attached to a bluish discolored bowel 
and mesentery about two feet from the ileocolic junction. The small intestine 
was definitely infarcted. Death followed. The post-mortem examination showed a 
well-marked thrombosis of a group of branches of the inferior mesenteric artery 
and vein. Except for the anatomical picture, no definite proof was furnished of 


the tuberculous nature of the condition which it was assumed to be. 


7. Compression of the pylorus or duodenum (Floderus,*® Keppler and 
Erkes,’? Matyas,**? Orth,?® and Wantoch’*’). 

8. Intestinal obstruction (Floderus,*® Jones, Briining,2?® Homuth,® 
Wakely,’** Head,** Gutzeit,°? Koschucharoff,*® Hubrich,® and Mischel®’). 
The intestinal obstruction occurs either by pressure of a sizable mass, 
by angulation due to adhesions, or by some form of local peritonitis. 


Wakely ’s136 patient was a male 54 years of age who complained of the presence 
of an abdominal mass, dysphagia, and loss of weight. The abdominal exploration 
showed a caleareous mass three inches in diameter behind the branches of the superior 
mesenteric artery. It was taken to be a completely caleareous gland. No mention 
was made of tuberculous or any other etiology. 


9. Obstruction of the biliary ducts (Floderus*® and Jean®), and 
obstruction of the portal vein with associated ascites (Floderus*’). 


Jean’s®? case was a female 31 years of age who for ten years had had right 
hypochondriae pain and who since she had been 114 months of age had had acute 
attacks of colic with jaundice. The x-ray examination showed small calculi in a 
nonadherent gall bladder. The abdominal exploration showed a large gland in 
the hepatoduodenal ligament compressing the common bile duct. The papilla and 
pancreas were negative. The gland was enucleated and a cholecystectomy done and 
a cure followed. The histology of the gland showed an inflammatory lesion. 


10. Calcification of nodes overlying the ureters may result in com- 
pression of the ureter with symptoms of disease of the urinary tract 
such as hematuria, frequent and painful micturition, abdominal pain 
simulating ureteral colic (Schmieden,™? Walker,’** Davidovitch,** and 
Golden and Reeves*’), and hydronephrosis (Hepburn and Valentin’). 


RELATIONSHIP OF CHRONIC INFLAMMATORY ENLARGEMENT TO 
TUBERCULOSIS OF THE INTRA-ABDOMINAL NODES 


In many of these patients there is a history of heavy exposure to 
tuberculosis in childhood but at the time of examination evidences 
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of tuberculosis are not obtainable either by physical examination or 


by laboratory tests. In girls there is sometimes more than the usual 
rise in temperature at the time of menstruation. 

Physical examination generally shows a thin, nervous young woman 
with a temperature around 100° F. or less, and a tender abdomen. 
Sometimes an appendicectomy has already been done or at other times 
is presented as the question at issue. Roentgenographie evidence of 
disease of the stomach, gall bladder, and colon will not show anything 
abnormal, but occasionally calcified intra-abdominal lymph nodes are 
visualized. 

The observations upon the occurrence of tuberculous mesenteric 
lymphadenitis were first performed upon autopsy material, then based 
upon clinical eases, and finally, much has been learned by direct 
observations during surgical operations. It appears that in general 
clinical experience tuberculous infection of the mesenteric nodes is 
relatively and actually infrequent as an independent lesion and varies 
from 1 to 3 per cent (Osler and McCrae’). However, when it is taken 
in conjunction with other tuberculous foci in the body, the frequency 
of mesenteric node infection was noted to reach as high as 79 per cent 
(Rilliet and Barthez,"* Woodhead,'** Colman,*® Carr,?- Branson,’® 
Fordyee,*! Still,’*° Haman,** and Conrath**). Taken in association with 
eastrointestinal tuberculosis, the frequency runs somewhat less, about 
68 per cent. 

Data based upon surgical investigation have been reported from many 
sources, but a good part of the literature, as is to be expected, consists 
of isolated case reports. Nevertheless, the following series are available 
(Table I). 

TABLE I 


NO. OF DURATION 

CASES OF STUDY 

OBSERVED IN YEARS 
Miichtle (1908) 85 14 
Floderus (1912) 40 18 
Risely (1915)114 30 
Carson (1919) 22 50 
Mettenleiter (1926) 90 29 
Ljunggrens1 60 
Bagg (1927)5 30 











In 1926 Braithwaite’ could find an incidence of only 0.74 per cent 
of 58,731 laparotomies in which evidence of tuberculous infection of the 
mesenteric lymph glands was _ present. reographie considerations 
apparently play some role in the determination of the reported figures. 

Although tuberculosis of the appendix occurs in about 2 to 5 per cent 
of pathologie appendices (Lennander and Nystrom‘’), no case clearly 
associated with enlargement of the mesenteric nodes has been recorded 
(Mead®?). The similarity of the symptoms present in eases clinically 
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recognized as tuberculous adenitis to that of appendicitis has been 
commented upon by many other observers including Franke (1914) ,** 
Clute (1920),?° Struthers (1921),1°* Krogsgaard (1922),77 Freeman 
(1923),4* Braithwaite (1926),’° Klein (1926),7* Ljunggren (1926) ,*! 
Mettenleiter (1926) ,°° Wilensky and Hahn (1926) ,'** Bell (1927) ,° Bagg 
(1927),° MeFadden (1927),** Rendle Short (1928),11* Strémbeck 
(1932) ,?*7 and others. 

In going through the literature one notes almost immediately, 
especially in earlier communications, that there has been a considerable 
amount of loose thinking and that a great many of the assumptions of 
the presence of tuberculous infection are not supported by sufficiently 
adequate laboratory confirmation. In the very excellent report made by 
Strémbeck’?? he makes the statement that it is ‘‘ partly by elimination’”’ 
that the diagnosis of tuberculosis is accepted. In addition it is highly 
significant that of the 37 cases reported by Foster in which a clinical 
diagnosis of tuberculous mesenteric adenitis was made microscopic proof 
was available for only 4, or 10 per cent. 


One of Strémbeck’s!** cases showed one of the bizarre conditions which 
are sometimes encountered and the difficulties of interpretation. The 
following ease, the notes of which are herewith given, is listed by 
Strémbeck'?? among his cases of tuberculous mesenteric lymphadenitis. 


Since the age of 10 years, a patient 16 years of age complained of abdominal 
pain after meals lasting for from ten to fifteen minutes. The patient was always 
well nourished. During the preceding six months, however, there had been poor 
appetite and the patient looked tired and pale. 

During the preceding fortnight, gradually increasing meteoristic pains in the 
pit of the stomach appeared and, at the time of admission to the hospital, a 
distinctly tender mass the size of a walnut was palpable to the right of the 
umbilicus. The spleen was not palpable. The laboratory examination showed 
a positive agglutination for paratyphoid B., 1-1280, and B. paratyphosus was 
cultivated from the stools. The x-ray examination demonstrated the presence of a 
calcific intra-abdominal mass which was taken to be a calcareous gland. 

After several months the patient became symptom-free and the stool culture 
finally became negative. 

It is quite apparent that the question of tuberculous infection as an etiological 
factor for the symptoms is considerably in doubt. 


Since the development of roentgenography, much emphasis has been 
put upon the visual demonstration of calcified areas which, when present 
in the right lower or mesial parts of the abdominal cavity, have been 
routinely assumed to be calcified lymph nodes. <A review of the experi- 
ences of several observers along these lines made by Schechter’?® showed 
the following: 

Strémbeck (Stockholm)??? found ealeified mesenteric nodes in 7 to 8 
per cent of the x-ray plates made upon 600 patients examined for various 
miscellaneous abdominal symptoms. 
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Dunham** found calcified mesenteric nodes in 11 per cent of 1,152 
children examined routinely. Dunham and Smythe (New Haven)* 
found that 17 per cent of 120 children with positive tuberculin tests 
had x-ray evidence of calcified mesenteric glands. 

Schechter'’® found an incidence of 1.9 per cent in routine orthopedic 
studies and 2.8 per cent in routine urological studies. 

The following autopsy experience was reviewed by Golden and 
Reeves :** 

Opie (St. Louis) **® was unable to find a single case in routine autopsies 
made upon 93 children and 50 adults. Hof (Kiel)°® found tuberculous 
mesenteric glands post mortem in 1.4 per cent of 7,203 children and 
0.8 per cent of 7,683 adults without evidence of tuberculosis elsewhere 
in the body. Bietzke'! (Berlin Pathological Institute) similarly found 
a frequency of 0.9 per cent in 1,100 autopsies. 

Schechter’s!® conclusions seem well founded, that the relation of the 
symptoms to these demonstrable calcified lymph nodes is not well 
established. 

Many an anatomical diagnosis of tuberculous mesenteric adenitis has 
been and continues to be made upon the roentgenographic demonstration 
of calcifications in the general region of the lower right abdominal 
quadrant. According to Kleiber*? and Strémbeck (Berlin Clinic) ,!*7 
however, Pribram?®* was of the opinion that glandular calcifications 


might set in as a final stage of any pathological process without there 
having preceded any infection with tuberele bacilli. Noeske®’ had also 
subscribed to the same opinion. In the former case, none of the observers 
had any method of reliable proof except for the demonstration of the 
presence of tubercle bacilli which was frequently not available. In the 
latter group the contrariwise opinion was held because tubercle bacilli 
were not demonstrated and because of other clinical and collateral 


knowledge. 

That inflamed and enlarged mesenteric and retroperitoneal glands, 
nontubereulous in origin, do occur is well known. In his recent paper 
on abdominal pain in children, Hutchison®* emphasizes the importance of 
enlarged glands in the causation of abdominal pain in children. 

I, personally, am convinced from all of my experience that, although 
tuberculous infection is well known and has been adequately proved 
to exist in the mesenteric and other abdominal lymph nodes, there are 
also other eases of chronic inflammatory enlargement of these nodes 
with and without necrosis and with or without calcification which are 
not caused by infection with the tubercle bacillus. 

A good many of these roentgenographically demonstrated calcifications 
are not expected findings and Schechter’s'’® conclusions should be kept in 
mind because of their fundamental truth: 

‘A large percentage of the cases, 80 per cent in this series, revealed 
either absence of abdominal pain and tenderness or localization of these 
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symptoms at sites other than that of the calcified nodes. Of this number, 
28.5 per cent had no abdominal pain or tenderness. 

‘‘Abdominal pain and tenderness, which are considered outstanding 
symptoms in the clinical evidence of calcified mesenteric lymph nodes, 
do not appear to bear this symptom relationship when these nodes are 
found in routine roentgen studies of the gastro-intestinal tract. The 
relationship to the general symptoms of nausea and vomiting is also 
indefinite. ’’ 

The conclusions of Golden and Reeves‘? based upon observations in 
seven cases do not agree with those of Schechter.’° The explanation 
undoubtedly lies in the fact that the cases of the first group were in a 
stage of acute exacerbation, while those of Schechter were in a quiescent 
period ; i.e., chronic.* 


SUMMARY AND CONCLUSIONS 


Chronic simple nonspecific intra-abdominal mesenteric adenitis is 
either a continuation of an incompletely resolved acute episode, or 
results from a succession of acute episodes, each of which is probably 
an exacerbation of an underlying persistent infection or a long drawn- 
out continuous process. In any event, its etiology and pathogenetic 
mechanism originally are essentially similar to those of acute mesenteric 
adenitis. 

The portal of entry for the infection is the alimentary tract and 


the solitary and, especially, the aggregated follicles of lymphadenoid 
tissue have much importance as being the most common specific areas 
through which the causal agent enters. The appendix usually does not 
act as a portal of entry for the infection except in comparatively rare 
instances, and this is only possible in the presence of certain anatomical 


abnormalities. 

The most commonly found causal agent is some strain of the 
streptococcus group. Some observers have attemped to correlate some 
unusual groups of organisms, such as the brucellosis or tularensis groups, 
but these suggestions or assumptions have not as yet been substantiated. 
It seems that parasitic infection is more apt to be associated with chronic 
lymphadenopathy than with its acute form. A suggestion made by some 
that intestinal stasis is the forerunner of similar lymphadenopathy is 
probably only true in the sense that it facilitates a state of chronic infec- 
tion of the lymphatics and mesenteric glands. In any event mixed in- 
feetions are necessarily common. 

The pathologic anatomical process begins at the portal of entry 
and spreads by contiguity in the anatomically related lymph channels 
as a true lymphangitis. The importance of the latter has not hithero 
been sufficiently stressed and it is necessary to emphasize the lymphan- 
gitie process as an explanation of many acute and/or chronic intra- 


*Compare this with the description of the roentgenographic findings in the previous 
part of this communication. 
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abdominal symptomatologies which have previously not been correctly 
integrated. Further spread of the lymphangitic process leads to the 
associated anatomically related lymph glands in the mesentery in which 
the first and usually successful attempt is made to block the spread 
of the pathologie process. 

The anatomical characteristics of chronic nonspecific mesenteric 
adenitis is frequently superficially similar to that of tuberculous infee- 
tion, but in these more or less doubtful cases, it is rarely possible to 
prove the contention by the demonstration of tubercle bacilli in the 
tissue sections. Because of this many of the assumptions made in the 
early and previous reports must be considered not proved. The presence 
of ealeifications in these nodes in view of newer knowledge must not 
be considered as being automatically indicative of a tuberculous infee- 
tion. And it seems certain now that many of these chronic inflammatory 
glandular enlargements do not result from an infection with tubercle 
baeilli. 

There is a marked and striking resemblance between intra-abdominal 
glandular enlargements (chronic mesenteric adenitis) ard _ similar 
glandular enlargements in the neck (chronic cervical adenitis) in all its 
phases: causal, etiological, anatomical, clinical, ete. 

In mesenteric adenitis the diverse character of the symptomatology 
and the extensive mimicry of other definitely correlated symptom com- 
plexes are easily understandable and are due no doubt to the fact that 
no single cause accounts for the lymph gland enlargement. The protean 
character of the symptomatology simply reflects the original primary 
area in which the infection occurred or a secondary area in which some 
complication has taken place. 


TREATMENT 


Inasmuch as in many eases abdominal lymphadenopathy is part and 
pareel of some larger definite clinical entity, treatment must follow 
along the lines known by experience to be correct and adequate for the 
original disease. In nonspecific mesenteric adenitis and in the absence 
of any suppuration or other complication, none but conservative treat- 
ment would be indicated ; and, for the obvious reasons, the therapy must 
imitate to a large extent that which is customary for any chronic illness 
and even that for tuberculous infection; i.e., improvement in nutrition, 
rest, attention to any anemia, heliotherapy, ete. Anorexia and vomiting 
are particularly difficult to handle and indicate overfeeding. Sedatives 
should be employed as indicated. 

Conservative treatment is excellent provided that one could so 
perfectly diagnose the condition that the fear of an undiscovered 
surgical condition and/or emergency could be definitely eliminated. 
Jnfortunately this is not possible at the present writing in clinical 
practice and abdominal explorations are more or less frequently neces- 
sary in order to establish the true nature of the intra-abdominal 
condition. 
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Diseases Affecting the Vulva. By Elizabeth Hunt, B.A., M.D., Ch.B. Cloth, Pp. 
207, with 36 illustrations and 18 color plates. The C. V. Mosby Co., St. 
Louis, 1940. $4.50. 


As the vulva is composed of stratified squamous epithelium, the gynecologist or 
practitioner should not lose sight of the fact that it is subject to the same lesions 
that may affect this type of integument elsewhere in the body. Since the author 
of this volume is a dermatologist, it naturally contains much valuable information 
not ordinarily found in standard texts on gynecology. 

The material, which includes all lesions from the most common to the rarest, 
is presented in a clear and concise manner and is considerably enhanced by thirty- 
six illustrations and eighteen plates in color. The latter are marvelous examples 
of photographie art, clearly depicting the vulval lesions and in themselves form- 
ing a valuable addition to any gynecologist’s library. 

This volume of two hundred and seven pages is enthusiastically recommended 
to the gynecologist, dermatologist, and practitioner. 


Histopathology of the Peripheral and Central Nervous System. By George B. 
Hassin, M.D., Ed. 2. Cloth. Pp. 554, with 302 illustrations. New York, 1940, 
Paul B. Hoeber Co. $7.50. 


As the title of this book indicates, the author has limited himself almost ex- 
clusively to a detailed histologic description of the diseases of the nervous system, 
excluding almost entirely the gross changes. This immediately limits the usefulness 
of this work to those specialists who are already somewhat familiar with the micro- 
scopic tissue alterations. An attempt has been made to correlate briefly some of 
the clinical symptoms with the pathologic changes. The author devotes some space 
to discussions of the various theories of the pathogenesis of some of the central 
nervous system lesions. In discussing these theories he frequently dwells upon his 
own rather than upon the more commonly accepted ones. This is best illustrated 
in the discussion of the secretion and formation of spinal fluid. 

The usual plan is adopted of dividing the nervous system into large divisions, 
such as the peripheral nerves, cord, and brain, and of describing the pathologic 
involvements occurring in each system. A fourth section on diseases of the muscles 
is included. Here one finds a discussion of such conditions as myasthenia gravis 
and the muscular dystrophies. The grouping of the various disease conditions is 
not always conventional; for example, Schilder’s disease, which is a diffuse type 
of sclerosing disease, is discussed along with such encephalitic conditions as botulinus, 
Wernicke’s disease, postvaccinial encephalitis, and the like. 

Many of the histopathologic descriptions are excellent. Those concerning tabes, 
poliomyelitis, amyotrophic lateral sclerosis, and general paresis certainly warrant 
reading by everyone. Certain details included within this book cannot be found 
in any other single publication on the same subject. The author gives careful 
descriptions of the brain lesions in such rare conditions as yellow fever, bubonic 
plague, Borna disease, Rocky Mountain spotted fever and Niemann-Pick disease. 
The illustrations throughout are very good. 
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Some of the best chapters in this book are on the peripheral nerves. Here one 
tinds a most excellent review of their normal structure and their histopathologic altera- 
tions. The most disappointing chapter is that on brain tumors. The author appar- 
ently has ignored the comprehensive work of Bailey in classifying and simplifying 
the various types and has adopted the inadequate division of these neoplasms into 
benign and malignant. He then groups together for description a large number of 
miscellaneous, unrelated tumor types. Meningiomas are included with the benign 
tumors in spite of the fact that the mesenchymal, sarcomatous, and melanotic 
meningiomas are most fulminating, both in their microscopic appearance and clin- 
ical course. The slow-growing astrocytoma is classified as malignant. The dis- 
cussion of the gliomas is brief and unbalanced. For example, only eight lines are 


devoted to the ependymomas, which comprise about four per cent of the intra- 
cranial neoplasms, while over a page is spent in the discussion of the epidermoids 


which comprise about one-half per cent of the intracranial neoplasms. A very 
useful bibliography follows each of the chapters. The text is concluded by a fairly 
convenient section on staining techniques. 

This book would make an excellent addition to the library of the specialist in 
the field of nerology and neuropathology and would be very convenient to have 
around a neuropathologic laboratory. For others, the style and the detail would 
make it somewhat difficult to follow. 


Illustrations of Surgical Treatment, Instruments, Appliances. By Erie L. 
Farquharson. Pp. 338, with 259 illustrations and 57 plates. Baltimore, 1939, 
Williams and Wilkins Co. $6.50. 


In this book the author has endeavored to illustrate by numerous photographs 
practical methods of surgical treatment. Fractures and orthopedic matter comprise 
a large portion of the book. About one-third of the book is devoted to pictures of 
surgical instruments and appliances. 

While one may not agree with all the methods of treatment (the technique of con- 
tinuous intravenous infusion is particularly complicated), one must agree that the 
illustrations are excellent and the description of treatment clear and concise. 

The exact need, however, for such a volume is not apparent, as the better text- 
books of surgery describe the methods of treatment just as clearly and the 
vatalogues of the larger surgical supply houses illustrate instruments and appliances 
equally as well. It will probably be of greatest value as a surgical reference book for 
surgical house officers and nurses unacquainted with various surgical methods and 


treatments, 





Fractures, By Paul B. Magnuson. Pp. 511, with 327 illustrations. Philadelphia, 
1939, J. B. Lippincott Co. 


Into a small volume the author has compressed a great deal of practical infor- 
mation concerning the management of fractures. The book abounds with practical 
suggestions that will prove helpful to those concerned with fracture management. 
The illustrations are numerous and of high quality. The author has rightfully 
stressed anatomical knowledge of muscle action as a necessity in the intelligent 
reduction of fractures. 

A well-chosen bibliography is appended. One legitimate criticism of the mono- 
graph would appear to be the rather limited space devoted to the healing process 
attending breaks in the continuity of bone. Further, failure to discuss pathologic 
states of bone, such as Paget’s disease and hyperparathyroidism, appears to this 
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reviewer to be a serious omission. The monograph essays to deal essentially with 
the mechanics of fracture treatment. This aspect of the problem is dealt with in 
an admirable manner. 





Demonstrations of Physical Signs in Clinical Surgery. By Hamilton Bailey, 
F.R.C.S. (Eng.). Ed. 7. 377 illustrations. Baltimore, 1940, The Williams and 
Wilkins Co. $6.50. 


The seventh edition of Bailey’s book, like the preceding editions, contains a 
great deal of practical and useful information. It is profusely illustrated with 
excellent photographs and diagrams. Some of the illustrations are in color. 

This book cannot be considered a satisfactory treatise on the physical diagnosis 
of surgical conditions for either the student or practitioner. Certain of its defects 
are obvious. It is far from complete. The value as well as the validity of some of 
the signs described must be questioned. No consistent attempt has been made to 
give the pathologic or physiologic mechanism producing the various physical signs 
which are considered. 

Due attention has been paid to tradition by including as footnotes the names 
and dates of the men who have demonstrated and emphasized the various diagnostic 
signs. The text is well written and the index adequate. 


The Physiological Basis of Medical Practice. By Charles Herbert Best, M.D., 
and Norman Taylor, M.D. Ed. 2. Pp. 1,872 with 497 illustrations. Baltimore, 
1940, The Williams and Wilkins Co. $10.00. 


-athology has been bound up so intimately with the activities of the surgeon 
that usually he has neglected physiology to orient himself in the apparently more 
practical concepts of pathology. Within the last few years, however, the importance 
of physiology to the practical man of medicine, whether general practitioner, 
surgeon, or other type of specialist, has become so obvious that this disinterest 
of the clinician in physiology will not long be palpable. The young surgeon, in 
particular, has learned that one of the best texts for his hours of study is a com- 
prehensive work on physiology. More and more, too, the aspirant for a career 
in surgery is becoming alert to the importance of physiology as a proper approach 
to surgery. 

The intention of the authors was to bridge the activities of the laboratory and 
the clinic in such a manner that the undergraduate student would appreciate the 
value of physiologic tenets in the treatment of disease. This objective the authors 
have accomplished in a superb manner. Moreover, they have created an extremely 
useful sourcebook to which the earnest student of medicine may turn daily for 
eulightenment concerning normal and disturbed physiologic processes. It is, un- 
doubtedly, one of the best books for general orientation with which a surgeon may 
provide himself. It can be recommended with enthusiasm to all practitioners of 
medicine. He who will study it earnestly will become a better and more scientific 
physician or surgeon. 
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Books Received 


The receipt of books is acknowledged in this section and this statement must be 
regarded as sufficient acknowledgment of the courtesy of the senders. Selections 
will be made for more extensive review dictated by the interests of our readers and 
as space permits. 


THE SURGICAL CLINICS OF NORTH AMERICA, Vol. 21, Chicago Number 
(February, 1941). By many authors. Cloth. Pp. 309, with 101 illustrations. Phila- 
dephia, 1941, W. B. Saunders Co. 


OBESITY AND LEANNESS. By Hugo R. Rony, M.D., formerly Associate in 
Medicine and Chief of Endocrine Clinic, Northwestern University School of Medicine, 
Chicago; formerly Attending Physician, Cook County Hospital, Chicago. Cloth. Pp. 


300, with 32 illustrations. Philadelphia, 1940, Lea and Febiger. 


SPERMATOZOA AND STERILITY (A Clinical Manual). By Abner I. 
Weisman, M.D., Adjunct Gynecologist, Jewish Memorial Hospital; Clinical Assistant, 
Visiting Gynecologist and Obstetrician, Metropolitan Hospital, New York City. Cloth. 
Price $5.50. Pp. 314, with 77 illustrations. New York, 1941, Paul B. Hoeber, Inc. 


ANATOMICAL STUDIES ON THE MOTION OF THE HEART AND BLOOD. 
By William Harvey, M.D. (A Modern English Translation With Annotations. By 
Chauncey D. Leake, Professor of Pharmacology, University of California.) Paper. 
Price $1.50. Pp. 150, with 9 illustrations. Baltimore, 1941, Charles C Thomas, Pub- 
lisher. 


CYCLOPROPANE ANESTHESIA, By Benjamin Howard Robbins, B.A., M.S., 
M.D., Associate Professor of Pharmacology, Vanderbilt University School of Medi- 
eine. Cloth. Price $3.00. Pp. 175, with 40 illustrations. Baltimore, 1940, Williams 
& Wilkins Co. 

EMERGENCY SURGERY. By Hamilton Bailey, F.R.C.S. (Eng.), Surgeon, 
Royal North Hospital; External Examiner in Surgery, University of Bristol. Cloth. 
Price $15.00. Pp. 944, with 930 illustrations. Baltimore, 1940, Williams & Wilkins 
Co. 

CLINICAL UROLOGY (Vols. I and II). By Oswald Swinney Lowsley, A.B., 

M.D., F.A.C.S., Director of Department of Urology, New York Hospital; and Thomas 
Joseph Kirwin, M.A., M.S., M.D., F.A.C.S., Attending Surgeon, Department of 
Urology, New York Hospital. Cloth. Price $10.00 per set. Vol. I: Pp. 898, with 220 
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